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Reaſons why all Daps, from 

Noon to Noon,are not alike 
Twenty Four Hours long 

In which appears the Im py of a Clock 


- being always kepr exactly rrueo:the 


With TABLE'S of EQUATION, - 
Newer and Better RULES .than any 
er extant, how thereby preciſely 't@ adjuſt 
OYAL PENDULUMS, and 

, keep them afterwards, as near as poſſible ro the 


apparent Time. 


--ſhewing the 


B EATS 
makes in an Hour. 


that atly Kengrh 
ſtand the true way of rightly managing Clocks 


and Warches. 
By JO HN SMITH CM. | 
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of the Nuick-Silver and Spirit Weather: 


_ Juſting a Clock by the Fixed Stars, 
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WY HE Deſign of theſe Papers is 
1 no0t-to cover the. ClockMikers 


Imperfettions , '.as | ſorpe'*have 
ſuggeſted, but- plainly to demon- 

ſtrate thetrue Reaſon of thoſe #havoinibl: 
Variations between the Time given by the 
Sun and that of a good and well-adjuſted 
Clock; and to give ſuch Direftions as 
w2ay "yer reduce them to a nearer Agreement 
in 1lime: In doing of which I have en- 
deavoured to expreſs my ſelf in ſuch Words 
as 1 thought moſt proper to inform the Rea- 
der's "Underflanding. What is here expo- 
fed to publick View is not the Reſult of 
-oere Specalation, but of Skill and Pra- 
A 2 & ice, 
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Fice, for as it has been my Profeſſion, [0 it 
has been my Care and Concern alſo to un- 
derſtand exattly not only the Nature of a 
Clock, but that-alfo of its Motion, and 
the Reſult of my Diſcoveries: As to the 
latter, you have very briefly laid down in 
the following Diſcourſe; and I aſſure 
you that I heve: not ſpoken any thing of 
the Truth of which I was not firſt well 
ſatisfied. F''F 4 
© The Style indetd is purely Mechanick, 
but this is no Argument againſt its uſeful- * 
neſs, ſince in Books Men ought not ſo 
. much to bted who *tts that ſpeaks as what 
is ſpoken, He always writes beſt that from 
bis own Knowledge and Experience can in- 
form\the World of ſomething'that's advan- 
tagious to Fluman Life, which was not 
known to Mankind in the Times before. .. 


Farewel. 


A Tavle of Equations, 
Shewing the true Length of every Natural-Day, or the Seconds of Time 
thar they are eirher Longer or ſhorter than XXIV, Hours. 
By JOHN SMITH CM, 
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The Character D 24, ſhews what Days are truly 24 Hours long, the &d Figures 
ſhew the Seconds of Time, that thoſe Days on which they are plac'd are longer than 24 
Hours,and the Black Ones ſhew how many Seconds thoſe Days are ſhorter than 24 Hours: 
And here you are to note, That in thoſe parts of the Zear where days are above 24 

Hours long, there a well adjufted Clock will gain, becauſe the Pendulum-Day, which 

is the 24 Hours, of its own Motion will be finiſh'd before the Naturah-Day is ended. 

} On the contrary, Where the Days are leſs in length than 24 Hours, there the 
Clock will loſe, orgo too ſlow, becauſe the Pendulum-Day will not be ended ſo ſoon as 
the Natural one. | | 
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A Second Tavie of Equations, 


Shewing how-to. order a well-adjulted Clock, ſo as that the whole Year round it 
ſhall not 


differ above the Sixreenrh Parr of an Hour from the Sun, or 3' 45”, 
By JOHN SMITH, C.M. 
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Note, the Day on which this Mark © is plac'd, are Refifying Days; on any Day then 
that is not a Refifying- Day, let the Clock be Set ſo much too Slow as the Black, or ſo much 
too Faft as the Red Figures expreſs, andſo let him £00n eill a Refifying-Day, on which let 
Him be Ser backward if the Figures on the Reftifying-Day are Black, or forward if the Fi- 

ures are Red; juſt ſo many Minutes and Seconds as the ſum of Figures are on the Refti- 
ying-Day, and continue fo todo each Refifying-Day following ; and then the Clock in the In- 
termediate Spaces between will agree with the Sun, as the Figures in the Table expreſs, that is 
will be either ſo muſt too Faft, or ſo much too flow. 
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Hozological Diſguilitions. - 


continue to run his Race, is 
divided naturally into Years 
and Days, by the Two diflerent Motions 


| S Time, that little part of Erer- 
| nity, in which rhe Sun ſhall 


.of that luminous Body ; ſo Mankind has 


by Divine Direction, been induc'd to 
divide the Day into yet leſſer Parts, cal- 


'led Hours and Minutes 5 and as the ex- 


ceeding great Uſe and Beneht thereof is 
now known to many Nations,. fo in the 
moſt civilized Parts of the World Men. 


have been till contriving Ways how 


” 
, 


=. vention, bur yet defeftive, in that it is 
[ B 


to do this with the greateſt  ExaCt- 


neſs. 


\ The firſt and moſt ancient of all wis | _ 


doubtleſs that of Sun-Dials ; a noble In. 


of 


of uſe no longer than the Sun ſhines : 
The next to this, of any value and 
Eſteem, was that of the Hour-Glaſs ; an 
excellent Contrivance, if ics Uſefulneſs 
at all Times be conlidered; bur theCare 
required to keep it in continual Motion 
did {t:1] excite the Ingenious to endea- 
vour theDiſcovery of ſomething elſe that 
might not only be yer more exaCt, but 
free too from the continual Toil, as I 
may call ir, and Trouble of Attendance. 
In prcceſs of Time this came to be 
performed in part, by the way of Clock- 
Work; a Device firſt of all ſtarfed a> 
mong the Germazs, from whom the Art 
of making Clocks diſperfed-it ſelf over 
other Parts of Europe, but as yet Defe- 
Ctive as to its exact and ſteady keeping 
of Time: Ar length, in Holland, an 
Ingenious and Learned ' Gentleman , 
Mr. Chriſtian Hugens, by Name, found 
out the Way to regulate the uncertainty 

of its Motion- by the Vibration of 

Pendulum. 
From Hyland, the fame of this In- 
vention focn paſt over into England, 
where feveral eminent and ingenious 
W orkmen applyed themſelyes roreQtify 
os ſome 


(3) 
ſome Defe&s which as yet was found 
therein; among which that eminent 
and well-known Artiſt Mr. William Cle- 
ment, had at laſtrhe good Fortune to 
give it the finiſhing Scroke, he being 
indeed the real Contriver of that curi- 
ous kind of long Pendulum, which is at 
this Day fo univerſally in uſe among 
us. 

An Invention that exceeds all others 
yet known, as to the ExaCtneſs and 
Steadineſs of its Motion, which pro- 
ceeds from Two Properties, peculiar to 
this Pendulum : The one 1s the weigh- 
tineſs of its Bob, and the other the little 
Compaſs in which ir plays : The firſt of 
theſe makes it leſs apt to be commanded 
by thoſe accidental ditterencesof Strengrh 
that may ſometimes happen in the 
Draught of the Wheels, and the other 
renders the Vibrations more equal and 
exaQ,as not being capable of altering fo 
much in the diſtance of its' Swinge, as 
thoſe other kind of Pendulumsare, who 
fetch a larger, and, by conſequence, a 
leſs conſtant Compaſs, 
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For Pendulums that ſwing or vis 
brate very far out, as. all Crown-W heel 
Pendulums do, are apt, by reaſon of 
many Accicents that happen to vary 
much in the Diſtance, they ſwing, and 
that's the reaſon they do not always go 
or move the ſame Pace, a larger Vibra- 
tion taking up more Time to be per- 
formed in, than leſſer onzs do ; But the 
Vibrations of this Pendulum of Mr, Cle- 
went's Ccontrivance 1s lo very exact and 
ſteady, that, when 'tis well in Order, 
and the Air of the ſame Conliſtence, it 
ſhall in Five hundred or a Thouſand Re-' 
volutions of its Index, keep fo equal a 
Time, that no Human Art can diſcover 
the leaſt conſiderable Difterence in any 
of its Revolutions, an excellence to 
which no. other known Motion can as 
yet pretend, and for which I chiok it 
wil not be improper now, at laſt, to 
call it the Royal Pendulum. | 
Buc although the Motion thereof be 
ſo very curiouſly exatt and equal, - yet 
*xwill not for all that regulate the; Mo- 
tion of a Clock in ſuch a manner as that 
the Index or Hand ſhall continually agree 
with that Time which the Sun —_ ; 
* Or. 
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_ for by conſtant Experierice we find, that 
the beſt of Clocks, when exattly-adju- 
ſted, will yet be found in fome confide- 
rable Time of going to be either roo faft 
or too flow for the Sun, althoughit was 
at the firſt {er right therewith. 

Now this Diſagreement cannot be oc- 
caſioned by any DefeCtt proper to the 
Motion of the Pendulum, each Twenty 
Four Hours; of which,” when well re- 
ified, being the. ſame for length of 
Time, but it does proceed fron an 
trregularity in the Sun's apparent 
Motion , which does occaſion preat 
diverſity in the Lengths of Natural Days. 
*Tis generally believed indeed thar the 
natural Day, orthe Time between x2. 
and 12, a Clock, ts always in length 
juſt 24. Honrs: But this 1s'a great Mi- 
take, for it will appear by the follow- 
ing Accounts of it, that it is but in ſome 
Parts of the Year that the Days are'fo'; 
in all the other Parts, between theſe, 
they are found continually ro differ, be- 
ing ſometimes above 24, Hours long, 
and ſometimes leſs than 24. Hours ; and 
though the Differences may ſeem but a 
{mall matter to ſome, the greateſt excels 
B 3 be- 
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being not above half a Minute, yet if 
theſe, ſeemingly bur little, Differences, 
be added together for the ſpace of a 
Month or Two together, they will a-. 
mount to a very conſiderable Sum of 
Time. | 
Now, to make the reaſon of this irre- 
gular Length of Days as plain as I can, 
be pleaſed to take notice, That as Na- 
rural Days are that ſpace of Time -1n 
which the Sun (or, as cthers think, the 
Earth) . by the Motion of thoſe Orbs, 
that divide Time into Days, 1s moved 
round juſt one whole diurnal Revolution, 
or paſſes from the Meridian,or T welve a 
Clock Point of one Day to that of the 
next ; {o it muſt follow that all ſych na- 
' tural Days cannot be of a true and equal 
Length, unleſs the Sun, in that ſpace 
of Time does alſo move in ſuch a man- 
ner in his annual Orb, as that rhe Equi- 
noftial may be always divided into equal 
Parts by thoſe Mcridians, on which 
the Sun is upon each particular Day : 
Bur that this is not done, is plain to all 
that are yerſt in Aſtronomy, and rightly 
paderſtands the Uſe of the Globe, 


- 


This, 


_ 4 This, - an exatt Table of the Sun's 
Right Afcenſions does demonſtrate , 
for by that *cwill be found that the Me- 
ridian Sun of each Day doth not divide 
the EquinoQial into equal parts, their 
Differences not being equal, but more 
oa ſome Days than they are on others ; 
and theſe their Difſerences will appear 
yet.more plain 2nd vilible, if you will 
be but at the Pains ro compute what the 
Right Aſcenſions amount to in 1o or 
20 Days Time, in fome parts of the 
Year, and compare that with thoſe' of 
the like Number of Days 1n ſome other: 
part. 4 

So alſo, if on the Globe you mark ouc 
on the Ecliptick xo or 20 Days Motion 
of the Sun, as "cis found fer down in 
an exatt Ephemeris or Almanack, , that 
ſhews the Sun's true Place; and pal: 


ſing- this under the brazen Meridian, . 


note what number of Degrees on the 
Equinoctial are included in that Space, 
the which compare” with thoſe of the 
like number of Days Motion in ſome 
other part of the Ecliptick, and the 
Degrees ſo compared will be found to 
differ, or be more in Number in ſome 
B 4 Places . 
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Places than they are in others ; which 
plainly demenſtrares the Thing af- 
ſerted. 

Now the Reaſon of theſe Differences 
in the Righr Aſcenfions, and, by conſe- 
quence 1n the dititerent Lengths of Days 
proceeds, in the Firſt Place, from the 
croſs Poſition of the' Zodiack- and the 
EquinoCtial, which on Globes do repre- 
fent the Circles of the Sun's yearly and 
dayly Motion; for the Courſe of the 
Sun's dzily Motion being direQly from 


Eaft to Weſt, and the Circle of his _ 


yearly Motion being in poſition Crofs- 
ways thereunto from the almoſt South , 
Weſt to the North Eaſt, as by the 
Globe is apparent, 1t follows that the 
Right Afcenfion will be ſtill unequal ; 
for *tis impoſſible that the Sun, in his 
Motion, near Aries and Ltbra, where 
the Zodiack lyes croſs the EquinoRial, 
ſhould in any certain number of Days 
make the ſame Number of Degrees in 
Right Aſcenſion, as he will do near the 
two Tropicks of Cancer and Capricors, 
where the Ecliptick runs in a manner 
para'l:I to the EquinoCtial Circle, 


And 


And 2ccordingly ris found by the beft = 


Tables''of Right Aſcenſion , that the 
Right Afcenſions belonging to 10 Days 
Motion of the Sun, near the Tropick of 
Capricorn, amounts to about 11 Degrees 
3o Minutes, whereas that of the tame 
Number of Days, near theEquinoQial 
Points of Aries or Libra will be found 
to be hardly 9 Degrees. 

And as the Right Aſcenſions of the 
Tropicks difter from thoſe of the Equi- 
noEtial Parts of the Ecliprick, - ſo the 
Right Aſcenſions of one Tropick ditters 
frorh that of the other : Now the Cauſe 
of this differs from the Cauſe of the 
former unequalities, for this proceeds 
from the excentricity- of the Centre of 
the Earth' and the Centre of the Sun's 
yearly” Orb; for. the Centre of the 
Earth, on which welive, not being the 
ſame with the Centre of the Ecliptick, 
in which the Sun moves, but (diftanc 
from it, as ſome Aſtronomers affirm, 
about' 316000 Miles, 1t follows that 
there muſt be a greater part of 'the Sun's . 
Orb. on one Side of the Centre of the 
Earth than there is on the other ; for- 


Which Reaſon, though the Sun moves 


equally 


' Reaſon of which is from hence, in that 


yearly Courſe, yet' to us he.feems to 
move faſter in ſome Parts thereof than 
he does in others, - and that makes rhe 
Right Aſcenſions greater near one Tro- 
pick than they are near the other, _ 
And accordingly, by the Tables of the 
Sun's Motion *tis tound that he takes up 
but about 179 Days in paſſing that part 


of the Ecliptick between L:bra and Arzes, - 


whereas between the Two Points of 


Aries and Libra he ſpends above 186, ſo 


that he is almoſt 7 Days more in paſſing 
the Summer half of the Ecliptick than 
he is in paſſing that, of the Wenzer, and 
this ſeemiogly ſwift and {low Motion of 
the Sun. is the Cauſe that the. Right 
Aſcenſions of 10 Days Mction near the 
Winter Tropick are \60 Minutes, or a 
whole Degree more than thoſe of the 
ſame Number of Days near that of the 


Summer ONe. 


The Right - Aſcenſions of 10 Days 
Time near the 2 EquinoQiial .Points do 
alſo differ ſomewhat; fgr thoſe of 19 
Days Time, near Aries, areleſs by 30 
Minutes than thole near Libra.; the 


the 


equally each Day in the Circle, of his 


| _ 


the Sans greateſt and neareſt Diſtance to 
the Earth, happens gow in our Times 
to be about 8 Degrees and ſomething 
more from the Tropick Points, whereas 
had it fallen out exaQly in the 2, Tro- 
picks, then the Right Aſcenſions near 
the Two EquinoCtials would have beea 
both alike. : 
Now, by what has been ſaid, I hope 
the true Reaſon of the unequal Lengths 
of Natural Days will plainly appear,and 
by conſequence Men well not hereafter 
be ſo unreaſonably nice and curious, as 
ſome have heretofore been to expeCt al- 
ways an exact Agreement between their 
Clocks and. the Sun, . for if there be 
from the Nature of che Fabrick of the 
World, and the Celeſtial Orbs above us, 
a neceſſity for thoſe Differences, as are 
found in, the Sun's Right Aſcenſions, 
and there. being for that Reaſon a Ne- 
ceſlity allo that the Days bounded there- 
by ſhould be unequal in proportion to - 
thoſe Differences. + Tis then plainly 
impofiible that aRoyal Pendulum (whoſe 
diurnal Revolutions are always equal, 
, and, if well acjuſted, gives you the 
" grue Time of 24 Hours) ſhould agree 
5 | with 
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with the Sun, which makes the length 
of Days almoſt continually - ro difter, 
and to be ſometimes more than 24 Hours, 
and ſometimes lefs. | 
For, in the firft Place, this makes: it 
impoſſible to adjuſt a Clock well, barely 
by the Sun : For ſuppoſe one ſhould at- 
tempt to adjuſt a Clock when the Natu- 
rat Days are not fully 24 Hours long, as 
about the middle of March, where, as 
appears by the firft annexed Table, the 
Day wants 20" of 24 Hours long, this 
Clock brought to go correſpondent tg 
the Days in March, fhall in Juze fintſh 
his Pendulum Day or his two 12 Hours 
Revointtons before the Sun ſhall com- 
pleatly paſs between one Meridian and 
another, that 1s, before the Sun ſhall 
paſs from the Honr of 12 one Day, to 
rhat of the Hour of 12 on the next, be- 
cauſe now the Natural Day' is 'tonger 
chan 24 Hours by 13', whereas the Day 
ro which it was before adjuſted was 20” 
ſhorter than 24 Hours, and by conſe- 
quence the Pendntam Day of the Clock 
mult be finiſhed fooner in June by 33" 
than the Natural Day,and gain each Day 

33 Seconds. - 
On 
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On the contrary, if a Clock could be 
adjuſted to the Sun in the Month of 
December, at which Time the Natural 
Day is longeſt, being then 31', or half 
a Minute above 24 Hours in length, 
this Clock, when Natural Days are 
ſhorteſt; as in March, where they want 
20” of 24 Hours, this Clock, 1 ay, 
ſhall not then finiſh his diurnal Revoli- 
tions in ſo little a Time as thoſe Days 
ſhall be accompliſhed, and by conle- 
quence ſhall go each Day 50” too flow, | 
becauſe thoſe Days in March are ſhorter 
by 50” than thoſe in December, to which 
your Clock is ſuppoſed to be adjuſted. 
Suppoſed to be adjuſted, I ſay, for to 
do it exactly by the Sun, we affirm to 
be impoſlible, for the Length of Days 
continually altering, he that would ad- 
juſt a Clock tothe Sun muſt be always 
altering of -it accordingly; and if he 
ſhould accidentally bring. it ro go ſlow 
enough, as he thinks, for ſome Days, 
ſuch as thoſe long ones in December are, 
the length of the Day ſoon altering, and 
becoming ſhorter, he muſt again alter 
the Length of his Pendulum, to make 
it gocqual to Days that are now oy 
an 
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and fo not nnderſtanding the Nature of 
Time truly, nor of what Length a mean 
or middle Day is, he will, in Hopes of 
making it go always true, be continually 
aitering of it, as he ſces ic vary, and 
that without ever being ſo happy as to 
make it keep the Time deſired ; for *cis 
impoſſible a Motion that keeps always 
the ſame Time thar its particular Length 
cr puch cf Pendulum does admit of, can 
be fo adjuſted by the bare Sun, as to 
accord therewith in all thoſe various 
Kkngrthsof Days, which are made by its 
either ſlow or [wift Metion. 

Since then things are thus, 1t remains 
that we ſhew, How by Arr that may be 
done which by meer Natural Obſerva- 
tion can never be eftcCted ; that is, by 
what means a Clock, regulated by a 
Royal Pendulum, may be adjuſted to 
fuch a .middle P:rch of Motion -as to 
make in a compleat Year juft 365 equal 
Revolutions, or fo that each of its 24 
Hours may be the {ame far Length, as 
the 365th part of a Year is, which is 
zaJced rhe true Time of a 24 Hour 
Day, and -that's the neareft and the 


molt exatt pitch to which *cis poſ- 
ſible 
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5 | 
ſible to adjuſt the beſt of Pendu- 
lums. | | 
Now this is only to be done by the 
help of an exaCt Table of Equations, 
which ſhall as nearly as *rtis poſhble give 
you the true Length of every Day, fo 
that knowing by this means not only 
which Days are truly 24 Hours long, 
but alſo which are ſhorter and which 
are longer, *rwill be caly then to know 
what muſt be taken from fome or added 
unto others, to make them equal to 
them that are truly 24 Hours, which in 
ſhort is the true Buſineſs of che Equa- 
tion of Time : And though this cannot 
be done in the Natural Day-ic ſelf, yer 
knowing how much all Days do differ 
from 24 Hours, the Motion of a. Clock 
may yet be adjuſted thereby to a rrue 
Pendulum er 24 Hour Day, by making 
it cither loſe or gain lo much as the Days 
do exceed or fall ſhort of 24 Hours. 
And this may wellenough be perform- 
ed by the Tables of Signs and Tangeats, 
for by theſe you may readily frame a 
Table of che Sun's natural right Aſcen- 
ſions ; and this ſhall ſhew you what De- 
grees 'of the EquinoCtial are each Day 


upon 
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upon the true Meridiang when the Sun 
comes to it. Now theſe being, in their 
meaſure of Degrees and Minutes ſome- 
times more, and ſometimes leſs, you 
mult aext find out what a mean or equal 
right Aſcenſioa will amount to by di- 
viding the 360, Degrees of the Equino» 
tial 1ato 355 Parts, agreeable to the 
number of Days contained in a Year ; 
then compare each natural right Aſcen- 
fon with 'the mean ones, and by ſub- 
ſtraCting the leller trom the greater, you 
will by turning the differences between 
them into Time, come to know their 
true Equation, thatis, how much each 
Day is longer or ſhorter than 24 Hours ; 
tor ſo much as the natural right Aſcen- 
fion is more than the Mean in Time, ſo 
much is that Day longer than 24 Hours 
and ſo.much as the Natural is. leſs than 
the Mean, ſo much is that Day wanting 
of 24 Hours long. | 
But Men may now well ſpare them. 
ſclves the trouble of doing this, 1n regard 
that Tables of this nature are already pub- 
liſhed by divers excellent and learned 
Men : As firſt, by Mr. Hugens, . Printed 
Novem. 29. Of the Philoſophical Tranſ- 


ations : 
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_ ations * Secondly, by Mr. Flamſteed, 


commonly made uſe of by Mr. Tompzon, 
Printed alfo in Parkter*s Almanackt. Thirds 
ly, by Mr. Molynezx in his Sciorhericum 


 Teleſcopicum, or ingenious TraQt of the 


Teleſcope Dial. Fourthly, by the learned 
Dr. William Salmon, in his Almanack for 
this Tear 1694. And fifthly, by Mr. S*- 


 muel Watſon, the curious Contriver of 


that rare Celeſtial Orbitery, now in the 
preſent Queen Mary's pollefſion ; in each 
of which the Equations are nearly- e. 
nough the ſame for ſubſtance, as yo1 
will ſoon find by ſubſtratting any of their 
Numbers from the greater next it ; and 
"tis not material which you chooſe, pro- 
vided you underſtand them rightly ; bus 
for my part I believe, from good Expe- 
rience, there are not many that truly do 
this; and therefore having for ſome 
Reaſons which TI ſhall not now menticn, 
made choice of Mr. Hugens's Equations, 
for the Ules intended in this Work; I 
have thought fit to caſt them into ſuch 
peculiar Forms of my own, as I judge 
more plain and natural than they are in 
the Form in which I tind them publiſhed 
in the Philoſophical Tranſattions ; and I 

C believe 


Yo 
believe will, by the generality of them 
that are poſleſt of Royal Pendulums, be 
better underſtood too. 

Now in order to underſtand rightly 
the firſt Equation Table for length. of 
Days ; take notice, that the firſt Colume 
contains the Days common to every 
Month,the other 1 2Columes belong to the 
Months whoſe Names are ſet over them ; 
in the which, D 24. denotes which Days 
in the Tear are juſt 24 Hours long ; and 
where you find red Figures, there rhe 
Days are ſo many$Secondsot Time above 
24 Hours long, as the Figures expreſs ; 
and where-ever the Figures are black, 
there the Days want ſo mach of being 
24 Hours, as thoſe Figures in Seconds 
of Time do amount to; ſo that by the 


/ Colour of the Figures, you may diſcera 
) at what times the Clock will naturally 
/ gain or loſe, and by the ſum thereof, you 


will know the time fo loſt or got each 
Day. 

The Table being thus briefly explain- 
ed, I ihall now ſhew, how thereby to 
adjult a Royal Pendulum fo exaQly , as 
that 1ts Diurnal, or Daily Revolutions, 
which 1s that of its twice 12 Hours go- 


ing, 


{ 19 ) 
ing, may be equal to the true 24 Hour- 
Day : To do this, let the Clock be ſet 
right to the Sun, and note the Day on 
which ?tis fo fer; then let it continue go- 
ing till you find the Time given by the 
Sun,.and that which the Clock ſhews, 
viſibly to difagree-; obſerve then how 
much the diflerence is; that is, how 
much ?tis either too faſt, or too flow ; 
\ then count how much the whole cum- 
ber of Seconds amounts to, included be- 
tween the two Days of your firſt ſetting 
and laſt obſerving, fave one, by allowing 
60 Seconds to one Minute of Time, and 
if the difference between the Clock and 
the Sun be equal to what the ſum of E- 
quations ſo caſt up amounts to, then is 
the Pendulum very well and truly a- 
juſted. 

But in doing this, that is, in ſumming 
up the Equations contain'd in the 7 alc, 
you mult be ſure to obſerve, asI ſaid, to 
take in the Equation of the Day on which 
you ſet it, and leave out that which be- 
- longs to the Day of your laſt obſerving ; 
tor ſhould the Jait be taken in, they 
would make the ſum of Seconds lolt or 
got to be fo much more than the truth, 

K 2 and 


( 20 ) 
and if it hath both got or loſt during the 
time it has gone, as it fometimes may 
happen, when the Sun appears not of a 
long time, to make an Obſervation, 
then you muſt ſubſtract the leſſer ſum 
of Equations from the greater, and the 
Remainder ſhall ſhew the true time loſt 
or got; as if the gaining Numbers be 20, 
and the loſing 15, then the true time 
it ſhould have got, 1s juſt 5 Minutes. 
Bur if the Clock have gone more too 
faſt or too (low, than the ſum of the E- 
quations in the Table amounts to, then 
muſt rhe Motion of it be altered accord- 
ingly, by ſcrewing up the Bob, or ma- 
king the Pendulum {horter, in caſe it 
has gone too ilow, or by letting the Bob 
down longer, in caſe it has gone ioo faſt ; 
and then having ſet it true to the Sun 
a ſecond time, try 1t again, as you were 
before directed, and if 1ts diſagreement 
with the Sun be not yet anſwerable to 
the ſum of the Equations belonging to 
the time it has gone in, let the Bob be 
rectified a fecond time, and let the . 
Clock be ſet a new; and thus conti- 
nue to do, nil you find its difference 
with the Sun to be nearly £qual wy 
um 


ſum of Equations contain'd in the 
T able, 

Now when the Clock is by this means 
adjuſted right, its Daily Revoluticns, or 
each 24 Hours time of its going will be 
equal to the true 24 Hour-day, or the 
juit 365th part of a Tear ; for if a Tear 
be exactly divided into 365 parts, each 
of theſe parts will be equal in. length to 
the -24 Hours motion of a welladjuſted 
Pendulum, and the Motion of a Pendu- 
lum lo exattly regulated, will be ſuch, 
that if it be at any time ſet right; and 
ſolet go the whole Tear abour, it will the 
ſame Day Twelve-month agree nearly 
with the Dial to which it was ſet a Tear 
before. 

But yet in its Courſe of thus going 
a whole Tear round, *twill ſometimes be 
found to differ very much from the 
ſame Dial *rwas at firſt ſet to ; and theſe 
various Differences which its Motion 
will be ſubjeC&t to, will till be agreeable 
to what the nature ofthe time was *twas 
ſet in : For ſet at one time of the Tear, 
U'will be always more or leſs too flow, 
till the time of its coming right the 
ſame Day Twelve month : Set at an- 
C 3 other 
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other time *cwill goalways too faſt till 
juſt the ſame Day Twelve-month : Ser 


. at ſome other time, *cwill go ſometimes 


too faſt, and ſometimes too flow ; the 
Reaſon of which 1s plain and evident by 
the Table of Equations that gives the 
length of natural Days. 

For it appears by that, that in all that 
Space where black Figures are found, 
there the Clock will {till go too flow, be- 
cauſe the Pendulum Day 1s longer than 
the Natural Day: On- the contrary, 
where the red Figures are found, there 
a welladjuſted Clock will go always too 
fiſt, becauſe there the Pendnlum Day 15s 
ſhorter than the Natural Day, and by 
conſequence is fimſh'd before it. 

Now ?tis plain, that if a-Clock be ſet 
right to the Sun the Firſt” of February, it 
muſt go all the Tear after too ſlow, be- 
cauſe the loſing between that and the 


\ Fourth of My, is ſo much, that it never 


gains It up till the very laft part of its 
Tears going : On the contrary, it it be 
ſet right the Twenty third of Ocober, it 
will gain ſo much by the laſt of Jannary, 
as n0 Loſs ſhall afterwards countervaal ; 
but that in the very laft part of its Tears 
going 


F 


going between the Sixteenth of Jely, and 
the Twenty firſt of Oober. ?Tis like- 
wile as plain, that if a Clock be ſet right 
the Fourth of May, twill then in the 
time of a Tears going, be both too faſt, 
and: too flow; for the gaining at firſt 
being leſs than the next loſing, it will 
be too {low by the:T weaty firit of Oc7o- 
ber, though' *rwas too faſt the Fitteenth 
of Fuly ; and the like will happen if it 
be ſet right the Seventeenth of Jy; for 
the loſing that tollows being lefs than 
the nexr gaining between October 24, 
and January 31. it muſt by conſequence 
be ſomerimes too faſt, and {ometimes roo 
{low. | 
So that as a Clock may happen to be 
ſet, it:may in ſome conſiderable time of 
going , be almoſt half an Hour too 
taſt, or half an Hour roo flow, though 
as to its own Motion it go exact and 
true, as it ſhould do; and tor this there 
is no help, unleſs you underſtand well 
the: nature of Time, and know | when 
and in' what manner to ſet the Clock, 
ſo as that for ſome good length of time 
after, he may ſo humour the Sun's mo» 
tion, as never to be very far diſtant from 
| C 4 it ; 
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it ; but ſometimes too faſt a little, and 
in a little time fall back again as it were, 
and {o come to be right therewith, and 
then ia a little time after be a little too 
ſlow. 

Now therefore in order to the redu- 
cing of the Motion of a well adjuſted 
Clock much nearcr the time given by 
the Sun, than as yet any known Rule 
will direQ us; I have with great Care 
and Pains, Compoſed a Second T able .of 


Equations, that ſhews how a good and” 


well adjuſted Penaulum may be kept all 
the Tear round within a great deal leſs 
jor the molt part than 3' 45" of the 
time given by the Sun, or the 4th part 
of a quarter ofan Hour, which is ſo {mall 
a matter as not to be perceived 1n cont- 
mon buſineſs: Now in the explanation 
of the Second Table, note ; 

That the Firſt Colume contains the 
Days of every Month, the other Twelve 
Columes b:long to the Twelve Months of 
the Tear, whoſe Names are plac'd over 
them ; the Black Figures 1n any part of 
the Columes, ſhew where and how much 
a Clock in the Natural Courſe of its Mo- 
tion, according to the deſign of the = 
ble, 
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ble,” will loſe or go too flow; the Red 
Figures ſhew in what parts of the Tear, 
and how much in Minutes and Seconds 
of Time, the Clock will go too faſt: As 
for the Days on which you find this 
Charatter ©, thoſe Days I call Re&ifying 
Days, becauſe on them the Clock is 
ſtill 'to be new ſet, in order to keep it 
the better within" the Limits deſign'd 
by the Table: The T able thus explaiwd, 
I ſhall come now to ſhew you the Uſes 
chat may be made therebf. 

And firſt, I will ſhew you how by 
the Table alſo, as well as by the firſt, a 
Clock maybe adjuſted now to do this.Let 
this Clock be ſet to the Sun on any Day, 
that is not a Refifying Day ; obſerving 
chis always, to ſer it ſo much: too faſt, 
as \the Rea, or too flow, as the Black 
Figures do expreſs, and then let it go 
for *any conſiderable time, provided it 
be not beyond a Redifying Day ; and 
note whether its gain or loſs be at any 
time equal to what the Table allows; 
if it is, then the Clock is truly adjuſted ; 
but if it have loft, or got more or leſs 
than it ſhould do, then redFifie the Bob, 
by making 't ſhorter, if it have gone tos 

flow, 
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flow, or ſcrewing it down'longer , 'in 
caſe it has gone too. faſt ; then fer it 
anew, and obſerve it a ſecond time, con- 
tinuing' your altering; of the Bob, and 
new ſetting, till you have brought it to 
Tights. 

For example, Suppoſe you ſet it the 
Sixth of January, you muſt upon 'this 
Day, ſer it too flow. by one Minute fatty 
two Seconds, becauſe the time' is there 
ſer down in black Figures ; letit go: till 
the 11th of February, on which Day if - 
it be well adjuſted, it muſt be:2' g"too 
faſt, becauſe that ſum of rime is there ſec 
down in red Figures; but it it ſhould hap- 
pen to be ioo flow, or too faſt for that 
time, as ſuppole 10 Mzizures too falt, 
inſtead of 2' 9 , you mult then adjuſt it 
nearer by ſcrewing the /Var of the Bob 
down lower, or . making it longer, by 
what means foever the ſame is- to be 
effected ;. then ſet it, anew juſt ſo much 
too faſt as the Table for that Day does 
allow, and ſfolet it gotill the 4th or 5th 
of March, on which Day obſerve it again, 
and corre&t what you find to be amis 1n 
the Motion : Note hear, that in adjuſting 


by this Table, you ſave your ſelf the la» 
bour 


bour of caſting up the ſum of thoſe E- 
quations that, belong\to the time the 
Clock : has gone in, and by conſequence 
the work of adjuſting will beeafier.done 
by this, thao by the former Table, 

W hen the Clock is. well adjuſted, it 
may then be kept the whole Tear about 
as near the true time, as the deſign 
of the Table allows:of, by the following 
method ; -about 32 a Clock on any,/Day, 
which is not a Re#if1ing Day, ſet it fo 
much too. faſt or toQ ſlow for the Sun, as 
the Equation'in the: 1 able for that Day 
comes to; that is, tog ;ſlow if the: Fz- 
2ures are. black, or too faſt if the Figures 
are red; then let it go-on'tilla Re/Ziſying 
Day comes, which is: known in the 7'a- 
ble by this mark ©, upon which Day 
about Noon, ſet it backward from the 
place where the Hand then ſtood, if the 
Figures on that Day are - black, or for- 
wardif they be red, ſo much in time as 
the Figures expreſs, and obſerve to do 
the ſame upon eyery other Re&zfying 
Day, and. then if the'Clock be well ad- 
juſted, it will goin all the zztermedzate 
parts, according to the #ime given by the 
T able, 


Take 


Take one Example to make this plain, 
Suppoſe you have not an Opportunity 
to ſer it till the 18th of January, the 
Equation for that Day is one Minute 24 
Seconds too faſt; becauſe the Figures are 
Red let it therefore be ſet ſo much too 
faft for the Sun, and let it go till- the 
$th of March, on which Day, about 
12 a Clock, ſet it forward from the 
Place 'the Hand is at 7 29”, becauſe 
the Figures are red, and then inſtead of 
being too flow, as it before was, it will 
be made to be 3' 45” too faſt; let it go 
till the 3 x(t of that Month, and then ſet 
it apatn forward 75' 16'; after which, 
on the 4th of June, ſet it back 5' 8”, be- 
caufe there you find Black Figures : On 
the 22dof Avguſt ſet it alſo forward 5: 
23”,'and on the 12th of Seprember 7 
17”; ſetit forward likewiſe on the 8th 
of Oftober 5'20', and alſo on the 15th 
of November 7' 20 ; likewiſe on the 
3d of December let it be ſet back 7' 28', 
and on the 18th 7' 3”, and on the firſt 
Day of the next Year 78”: And thus, 
with a very little Pains and Trouble you 
may. keep a Clock near the true Time 
of the Day by a more eaſy Way and 
Method 
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Method than has at any Time been pra- 


Qtiſed heretofore. 

But in caſe you ſhould: miſs reCifying 
your Clock on' a rectifying Day, then 
you muſt the next, or any other Day fol- 


lowing ſet him by the Sun ſo much too = 


faſt or too flow, as the Nature of the 
Table requires; and then he will a- 
gain go on in that Order which the 
Deſign of the Table makes neceſſary ; 
that is, be will then be capable of hu- 
moring the Suns Motion ſo far as that 
(between being ſometimes a little too 
ſlow and othertimes a little roo faſt) 
7will, with a lictle ReQtification be al- 
ways within leſs than a fourth Part of a 
quarter of an Hour of the true Time. 
la ſuch Clocks as ſhew not Minutes the 
Time of ſetting mult be gueſt at as well 
as you can. 

Now the Reaſon of tkus' ſetting a 
Clock ſometimes backward and ſome- 
times forwards, upon the reQifying 
Days, is this, It a Clock, at the begin- 
ning of the Year, be ſet to the Sun, ac- 


cording to the former DireCtions, it wil * 


be too {low by the 8thof March at Noon, 
3 44" ; Now the Deſign of the Table 
. being 
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being to keep the Clock ſo as that it 
ſhall at no Time diſagree with the Sun 
above 3' 45', or the fourth part of a 
quarter of an Hour : I then (to pre- 
vent its being more too {low, as it will, 
if let go longer) am neceſſitated to ſer 
it forward 7' 24”, and then *twill be too 
faſt for the Sun 3'45". Now theClock 
naturally loſing, at this Time of the 
Year, it will again, by the 31it Day 
be too ſlow 3' 31: Now the Clock be-. 
ing ſtill naturally inclined to loſe, I there- 
fore, to prevent his being above 3'45"” too 
{low, fer him again 7' 16” torward from 
the Place wheres the Hand then ſtands, 
and ſo he is again tos faſt for the Sun 
3' 45” (which is the moſt that I ſufter 
him co differ from the apparent Time) 
Now, after this, he going on, for about 


9 Weeks, will the 4th of Juze be roo — 


tait 1' 23”, at which Time I ſer him 
back 5' 8”, that ſo he may be now 3' 
45" too flow, tor by thus doing he will 
continue goingthe longer, before he will 
require ro be again new fet; which next 
happens to be Avgnſt 22d, whick 1s a» 
bove 11x Weeks Time: Now the like 
Reaſon is the Cauſe of his requiring ro 
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be fet anew in any other Place.or Part of 
the Year. 

And here I think fit to add one Cau- 
tion to thoſe that delire to adjuſt their 
Clocks very nicely ; and that is, that 
among Dials, they make uſe only of the 
horizontal or braſs Dials, which are fixt 
on Poſts, for no other can poſſibly give 
the Time ſo near the Truth ; neither on 
that ſhould they make uſe of above one 
certain Hour; and the nearer Noon that 
is the better, for *tis a difficult thing, 
even for the beſt Maſters in this Art, to 
draw a Dial fo true as to contain an e- 
qual Time between all its Hours ; which 
though in other Cafes it be not very ma- 
terial, yet inthis of adjuſting a Clock 
it may cauſe a conſiderable Error : Be- 
ſides, few Dials are fitted truly to the 
Latitudes in which they ſtand ; and if 
we could be certain that all were right, 
as to theſe Particulars, yet no Human 
Art can prevent the Sun's RefraCtions, 
which as they make his Body appear 
much bigger when near the Horizon, 
lo they make him for a good part of the 
Day to ſhew to us higher than really he 
15, and that muſt cauſe him to give a 
falſe 


32 ) 
falſe Shadow on the trueſt Dial; fo thar 
theſe particulars conſidered together, *is 
plain that there can be no true account 
caken of the Time till near Noon, or 12 
a Clock ; and he that watches for that 
Moment need not matter the falſneſs of 
the Dial, wrong Latitudes, nor RefraCti- 
ons neither, becauſe upon the Meridian 
let the Sun be higher or lower, yet it 
{till gives you the true 12 a Clock. 

But in regard *cis fo very hard to di- 
ftinguiſh to a Minute by the Shadow of 
che beſt Dial, ſmall ones nor admitting 
of minute Diviſions, and in large ones 
rhe Hazineſs or Faintnels of the Shadow 
renders 2 minute difficult to be diſcerned 
exatly ; *will therefore be better if in-, 
ſtead of a Dial you make uſe of the 
ſoliowing Device, which I call a Meri- 
Jian Cranvy ; Take then Two plain and 
flat Plates or Boards, about fix or eight 
Inches ſquare, joyn them fo cloſe as that 
an old Groat or a Six Pence at the moſt 
may but paſs between them, let them bs 
then fixed ſo as that the Chink or Cran- 
ny between them may reſpect, as near 
as may be, the Merician or true South 
Point, this will plainly. give you the 

| Time 


Time to half a Minute and leſs, if you 
are careful to watch, for the very firſt 
Beam; that by the Sug*s coming to the 
Sauth ſhall be darted through it, which 
may be perceived in a Moment by the 
helpof a ſmooth Board or Plate of Braſs, 
made black, and placed near it, on the. 
North Side, to receive the Light; by 
this means the rrue Time of the Sun's 
coming to* the very ſame Point on the 
Meridian may be more exaClly obtained 
than it can be by the beft and trueft Dial, 
except ſuch a one as is deſcribed by 

Mr. Molyneux 18 his Sciothericum Tele. 
ſcopicum. 1, 
But now, although the true Time of 
the Sun's coming to .the South may, by 
this means be more nearly obtained, yer 
you will, for all that, fad the Work of 

&& cruly adjuſting a Clock ro be exccecling 
difficuls, eſpecially to do it precilcly, 
when you bave already brought to go 
prety nearly tru, and this has made ſome 
to cenſure the Equation Tables, as fal'*, 
becauſe they could never adjuſt a Clock 
1o as to acord therewith exaCtly,or come 
Right the ſame Day twelyc Month wittr 
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that Dial, to which it was ſet a Year 
betore. 

Now, that I may do right to Truth; 
I affirm that this proceeds not from any 
material DefeCt in the Tables, but either 
from their not righily underſtanding 
which way to perform the Work they 
took in hand, ortrom fome other unavoid- 
able Accideats, with which Nature too 
often {portsher ſelf in theDiſ«ppointment 
of Men's Deſigns : *Tis probable indeed 
that there may be ſome Error in the 
Tables, as {uppoſe a Minute at the moſt, 
this (ignifies little as to the Buſineſs in 
hand, and if it did, yet we ought to 
value a Guide that will bring us in (ight 
of the thing we aim at, rather than tol- 
| low an apparent Uncertainty, as | have 
proved thoſe do that would attempt to 
adjuſt a Clock by barely fetring of ir 
true tothe Sun ; there muſt be grains of 
Allowance given for Human Infirmity, 
for no Man, that underſtands himſelf, 
dares pretend to an infallible certainty 
in things ſo much above him as thoſe 
are about which Aſtronomy is conver- 
fant, there's no meaſuring the diviſions 
of the Celeſtial Spheres with Scale and 
Com- 
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Compaſſes, all our Knowledge 1a chings 
of this nature is derived from Obſerva- 
tions made by Inſtruments, which we 
know is ſo difficult to be done exact- 
ly, that it ten Men ſhould attempt ar 
the! ſame : Time to find out the Sun's 
Declination » (the Ground - work on 
which Equations are: built) perhaps they 
would all differ, as to their Accounts 
therecf; Now, we know, if the Pre- 
miſes are never © lirtle our, the Conclu- 
ſions drawn therefrom can never be ex- 
atly and critically 'true. |  , 
Therefore, granting the Poſſibility of | 
ſome inconliderable Error in the Tables 
of Equation, yer ftill we are ſure of 
this, 'That they come ſo nearthe Truth, 
that perhaps/no- Man can hereafter Mend 
*m; and the Work of adjuſting a 
Clock is thereby made a hundred Times 
more eaſy than it would be todo ic with 
cut them : Beſides, we ſee that the moſt 
learned in Aſtronomy agree all of, them 
as 'to the mean thing, namely, ;,T hat 
there is ſuch/a thing as Difterence-in the 
length of Natural Days, and their 
Tables all agree as to the Parts of the 
Yearin which-theſe Differences happen; 
| D 2 they 
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they ailo accord me nearly ſo as to'the 
Quantity of Time that any narural Day 
is longer or ſhorter than 24 Hours, and 
therefore we may very well reſt ſatisfied: 
that there are no material Errors. com» 
mitted therei; and perhaps could we 
demonſtrate any. Table of Equations to 
be really exaQ to a tittle, yet this Work 
of adjuſting a Clock rruly would not be 
found more eaſy to dothen than now it. 
is, fer much of this depends not enly: 
pen the right underſtanding which way 
to perform "beſt the Work we areabcur, 
bur on the Conſtant Temper of the _ 
as will hereafter appear.-',  4n 
Burt, | to the end that we .may. not. be: 

in the dark;- as to the? true Nature off 
this Difficulty, 1 afhirmi that it chiefly 
proceeds from ns exceeding! nicenefs of 
reQifying theBob exattly, when you. have? 
alrcady brought the Clock to go pretty; 
near the true- Time 3 as ſuppoſe; for: 
ex: mple, that a Royal Pendulum were 
fo v ell Teftified, that being kept going 
the whole Year round,” it ſhould be juſt 
ar the ſame Day Twelve Month but-6' 
E t00 flow for the Sun,” which fome 
PcTiaPs will - account @ 'great matter ; 
; now 
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now this turiv'd. all into Seconds makes 
juſt 365, and -by.conſequence the Clock 
has gone each Day but a Second of Time 
too flow. 

Now, by the following-Table of Pen- 
dulams, we find that a Royal Pendulum 
41 Inches long, ' each Blow of which is 
a Second of Time, ſtrikes juſt 3600 
Blows in an Hour : Now this Pendulum 
will go faſter by 45 Blows in an Hour, 
if ſcrew'd up an Inch ſhorter, which is 
faſter in a Day near 1080 Seconds; now 
if anIach ſhorter mkes a Pendulum go 
near 1080 Seconds in a Day falter *rwill 
then require'the Bob to be ſcrewed up 
but the thouſand and eigrieth part of an 
lnch tomake it go in a Day but one Se- 
cond-ftaſterz \or to muci as the Clock is - 
{aid to have loſt ; which'is fo very tmall 
a matter thaetio Man living can by gueis 
hir it exaRtly, the leaſt Turn rhar ſhall 
be given it may perhaps make'1t go ten 
Times as much too taſt as ir before weat 
too flow. 

Now tothe end that this may, if poſh. 
ble, be done by ſome more certainRule & 
Method chan any yet commonly knowr, 
I will here make bold to propoſe a way 
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by which this may be performed' more 


exactly than heretofore, and by which - 
you may make a near Eſtimation how 
much a Royal Pendulum that ſtrikes 
Seconds (tor this fort only is here in- 
tended) ought to be made ſhorter or 
longer, to go faſter or ſlower a Second in 
a Day, and the ſame Rule by which 
you know how to alter it one Second will 


. direct you how toalter it 2 or 3,or more 


if occaſion require 1t. 

By the forementioned Table of Pen- 
dulums, we find tat a 41 Inch Pendu- 
lum goes 45 Blows (which are all nearly 
Seconds) in an Hour faſter, if ſcrewed 


Mp an Inch higher ; and being let down 


an inch longer ; it then goes 43 Blows 
flower, that is, ſtrikes ſo many Blows 
leſs in an Hour ; now if between theſe 
2 Numbers we take a mean one, which 
iS 44, *cwill be ſuitable to the Lengths 
near 41 Inches, for fo many Blows will 
a Pendulum 39 and an halt ſtrike more 
than one of 41 Inches and an half loog : 
Now 44 diftzrence in an Hour makes in 
a Day 1056. divide this number 1056 
by the number ct Turns which the Screw 
ot your Pendulum makes in an Inch, 
and 


"mn 39 
and the Quotient ſhall be the- Number, 
into which the Nut of that Screw muſt 
be divided; now one of theſe Di- 
viſions turned about ſhall alter the Mo- 
tion of that: Pendulum a Second in a 
Day. 

But to avoid the Trouble of thus di- 
vicing, I have here added a Table, by * 
which, knowing the Turns your Screw 
makes in an Inch, you may, by'Inſpe- 
ction only know how to divide the Nut 
that belongs thereunto,the Table reaches 
from 15 Threds or Turns of the Screw 
inan Inchto 40, within which Num- 
bers, I ſuppoſe, all Screws will-be com- 
prehended, that belong to Pendulums 
that ſtrike Seconds, 


that Dial, to which it was ſet a Year 
betore. 

Now, that I may do right to Truth; 
I affirm that this proceeds not from any 
material DefeCt in the Tables, but either 
from thetr not righily underſtanding 
which way to perform the Work they 
took in hand, ortrom fome other unavoid- 
able Accidents, with which Nature too 
often {portsher ſelf in theDiſappointment 
of Men's Deſigns : *Tis probable indeed 
that there may be ſome Error in the 
Tables, as {uppoſe a Minute at the moſt, 
this lignifies little as to the Buſineſs in 
hand, and if it.did, yet we ought ta 
valuea Guide that will bring us 10 ſight 
of the thing we aim at, rather than tol- 
low an apparent Uncertainty, as I have 
proved thoſe do that would attempt to 
adjuſt a Clock by barely ſetting of it 
true tothe Sun ; there mult be grains of 
Allowance given for Human Iafirmity, 
for no Man, that underſtands himſelf, 
dares pretend to an infallible certaint 
in things ſo much above him as thoſ 
are about which Aſtronomy is conver- 
fant, there's no meaſuring the diviſions 
of the Celeſtial Spheres with Scale and 
Com» 
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Compaſſes, all our Knowledge ia things 
of this nature is derived from Obſervas- 
tions made by Inſtruments, which we 
know is ſo difficult to be done exaCt- 
ly, that if ten Men ſhould; attempt ac 
the: ſame - Time to find out the Sun's 
Declination » (the Ground - work on 
which Equations are built) perhaps they 
would all differ, as to their Accounts 
thereof; Now, we know, if the Pre- 
miſes are never fo little our, the Conclu- 
ſions drawn therefrom can never be ex- 
actly and critically'true. | _, 
Therefore, granting the Poſlibility of 
ſome inconſiderable Error in the Tables 
of Equation, yet ftill we are ſure of 
this, Fhat they come fo nearthe Truth, 
that perhaps/no- Man can hereafter Mend 
*m; and the Work of adjuſting a 
Clock is thereby made a hundred Times 
more eaſy than it would be todo ic with 
out them : Beſides, we ſee that the moſt 
learned in Aſtronomy agree all of, them 
as'to the mean thing, namely, ;,T hat 
there is'\uch.a thing as Difterence-1n the 
length of Natural Days, and their 
Tables all agree as to the Parts of the 
Yearin which-theſe Differences happen; 
D 2 they 
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they ailo accord wy nearly ſo as tothe 
Quantity of Time that atty narural Day 
is longer or ſhorter than 24 Hours, and 
therefore we may very well reſt ſatisfied: 
that there are no material Errors. com» 
mitted thereicy; and perhaps could' we 
demonſtrate any Table of Equations to 
be really exaR to a title,” yet this Work 
of adjulting a Clock truly would not be 
found more eaſy tro cothen than now it. 
is, fer much of this depends not enliy: 
vpon the right underſtanding which way: 
to perjorm "beſt the Work we areabour,: 
bur on the Conſtant Temper of wy Air, 
as will hereaftcr appear. 

But,” to the end that we .may.not. be: 
Ti the dark; - as to the” true Nature ofi 
this Difficuley, 1 I afhrmi that it chiefly: 
proceeds from the exceeding nicenefs of 
reCtifying theBob exactly, when you have 
already brought the Clock to go pretty! 
near the true- Time 3 as ſtppole;* for: 
ex: mple, that a Royal Pendulum were 
fo v ell TeAifhed, that being kept/going 
the whole Year round,''it ſhould be juſt 
ar the ſame Day Twelve Month bur & 
a t00 ſlow for the Sun,” which fome 
pri Thaps will” account 4 'great matter; 
now 
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now this turt'd all into Seconds makes 
juſt 365, and by.conſequence the Clock 
has gone each Day but a Second of Time 
too {low. 

Now, by the following-Table of Pen- 
dulams, we find that a Royal Pendulum 
41 Inches long, each Blow of which is 
a Second of Time, ſtrikes juſt 3600 
Blows in an Hour : : Now this Pendulum 
will go faſter by 45 Blows in an Hour, 
if ſcrew'd up an Inch ſhorter, which is 
taſter in a Day near 1080 Seconds; now 
if an Inch ſhorcer Mvkes a Pendulum go 
near 1080 Seconds in a Day falter *rwill 
then require the Bob to be ſcrewed up 
but the thouſand and eigtieth part of an 
lach tomake it go in a Day but one Se- 
cond - faſter; | or to much as the Clock is 
{aid to have loft ; which'is fo very tmall 
a matter that no Man living can by gueis 
hit it exattly, the leaſt Turn rhar ſhall 
be given it may perhaps make it po ten 
Times as much too faſt as it before weat 
too flow. 

Now tothe end that this may, if poſſi. . 
ble, be"done by ſome more certainRule & 
Method chan any yet commonly knowr, 
I] will here make bold to propoſe a way 
D 3 by 


by* which this may be performed' more 
exactly than heretofore, and by which . 
you may make a near Eſtimation how . 
much a Royal Pendulum that ſtrikes 
Seconds (tor this fort only is here in- 
tended) ought to be made ſhorter or 
longer, to go faſter or ſlower a Second in 
a Day, and the ſame. Rule by which 
you know how to alter it one Second will 
. direct you how toalter it 2 or 3,or more 
if occaſion require 1t, 

By the forementioned Table of Pen- 
dulums, we find tIfat a 41 Inch Pendu- 
lum goes 45 Blows (which are all nearly 
Seconds) in an Hour faſter, if ſcrewed 
Mp an Inch higher ; and being let down 
an inch longer ; it then goes 43 Blows 
flower, that 1s, ſtrikes ſo many Blows 
leſs in an Hour ; now if between theſe 
2 Numbers we take a mean one, which 
is 44, *rwill be ſuitable to the Lengths 
near 41 Inches, for fo many Blows will 
a Pendulum 39g and an halt itrike more 
than one of 41 Inches and an half loog : 
Now 44 diftzrence in an Hour makes in 
a Day 1056. divide this number 1056 
by the number cf Turns whichthe Screw 
of your Pendulum makes in an Inch, 
| and 


| 39 
and the Quotient ſhall be the: Number, 
into which the Nut of that Screw mult 
be divided; now one of theſe Di- 
viſioas turned about ſhall alter the Mo- 
tion of chat: Pendulum a Second in a 
Day. 

But to avoid the Trouble of thus di- 
viding, I have here added a Table, by 
which, knowing the Turns your Screw 
makes in an Inch, you may, by Iaſpe- 
ction only know how to divide the Nut 
that belongs thereunto,the Table reaches 
- from 15 Threds or Turns of the Screw 
inan Inchto 40, within which Num. 
bers, I ſuppoſe, all Screws will be com- 
prehended, that belong to Pendulums 
that ſtrike Seconds. 
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The Table for dividing the Nut of a 
Pendulum Screw. 


Turns Diviſions 


The Uſes of the Table for dividing the 
Nut of a Penaulum Screw. 


Find out how many Threds or Turns 
of your Screw are contained in an Inch, 
by applying the Inch-Divifion of a Rule 
thereunto, which number of. Turns ſeek 
out among, the firft Row ct Figures on 
the Lefr Hand, and againſt ic, in the 
ſecond Row, you have the Number that 
the Nut muſt be divided into that be- 
longs to that Screw: Now the Nur, 


turn*d about but one of theſe Diviſions, 


will alter the Clocks Motion a Second in 
a Day ; fo that let the Screw-be finer 


or courſer, yet by this Table you may | 


readily know into how many Diviſions 
irs Nut muſt be divided. - Note, that if 
rhe Clock has gor or loſt in a Day above 
one Second, then you muſt turn the Nut 
about ſo many Diviſions ; as if it have 
loſt in 60 Days 4 Minutes, which is 4 
. Seconds 1n a Day, turn it then upwards 
4 Diviſions, and that will make ir go 
4 Seconds in a Day faſter, or ſo much 
Time as it had gone too ſlow : And the 
like muſt be done for any other Number 


loſt or got. 
Now 
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Now though this Rule be ten times 
more exact than any yet known, yer 
for all that it may be yet found gifficulr 
to make a Clock go exact, eſpecially 
for a long time together ; for though a 
Royal Pendulum be the moſt excellent 
Contrivance 1a the World for exactneſfs 
of keeping Time, yet the different de- 
grees of Rarity and Dexſity in the Air, 
does oftentimes alter the nature of the 
Pendulums motion, a thick Air not ſuffer. 


1 1ng it to w4#brare fo freely, nor fo far as 3 


thin Air dozs ; the Motion of the Pendu- 
lum may be alſo ſomewhat altered by 
the Oy! growing drier and thicker with 
which the Peners are moilſtned ; for 
when a Clock isclean, and the Oy! thin 
and free from foulneſs, the Pendulum 
plays differently from what it does when 
the Clock is foul, and the Pemers dry and 
dirty : But here you are to note, That 
notwithſtanding the Royal Pendulum 1s 
ſubje& to be altered ſomewhat in its 
Motion by the aforeſaid Cauſes , that 
*is gothing in compariſon to what hap- 
pens in the common Crown- wheel Per- 
dxelum, for theſe are apt to be varied ten 
times more than the other, which ill 

| makes 


makes very much for the Reputation of 
the Royal Pendulum. 

Since then the Arr,and Oyl,and Dyſt are 
apt to cauſe the beſt Clock to go lets cer- 
tain, than it otherwiſe would ; I have 
thought fit to propoſe a way by which ic 
may be known when any thing. conlider- 
able of this nature happens, and that is 
thus, Screw or faſten to the back of the 
Caſe a braſsPlare, with 2 ſliding Indexes 
fitted to it, that may be ſet exactly to 
the Compaſs which your Pendulum 
fetches, and by that you may perceive 
whether your Pendulum alters in its 
Compaſls, for ſhould it do ſo in the time 
of your adjuſting of it, you will find ic 
a very hard matter to 7e7ifieit well; and 
if nothing of this happens till it be 
brought ro go compleatly true, yet if 
the Compaſs of your Pendulum does 
afrerwards differ, you will certainly 
find it not to keep the {ame time it did 
when firſt adjuſted, and the beſt Clocks 
that are will ſometimes be ſubjet to 


\ theſe unavoidable Accidents. 


But although thoſe little Irregularities 
in the Motion of a good Pendulum, may 
ſometimes happen and prove fome hin- 
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drance to the exaCtnels of its Motion, 
yer when you come to know how'much 
it varies from the truth, you may ſoon 
correC it by the. foregoing Rules, if you 
ſee occalion. Indeed a conſtant: Incli- 
nation to go either too faſt, or too flow, 
argues rather a not being well adjuſted 
ar firſt, for if it vary trom the Influence 
of the Air, that aptneſs to go falſe. will 
continue no longer when the temper of 
the Atr returns to its former ſtate, and 
then the Clock will return to its old 
pitch of Morton; but if it happen through 
foulneſs ( which may be gueſt at by its 
having gone trite along time betore ) 
then *cwill continue to go. Irrzgatar till 
the Clock be madeclean, new oyPd, and 
put in order: But when all is faid that 
can be {aid on this matter, if the Clock 
be a well made Piece of Work, all theſe 
Alterations in the Motions will be fo in- 
conſiderable, as not to bs worth the no- 
ting, if you obſerve conRantly to ſer it 
according. to the Deſign of the Second 
Table, and Corre&t it once or twice a 
Tear by the Sun: but for baſe and zl! 
Work, no Art of Man can make that go 
exactly and well one Quarter of the time 
that the other wall. From 


— —  —— 


(45) 

Fr6m all that has been ſpoken hirher- 
to concerning thei Royal Pendulum, we 
may: gather that the ſame ExaCtneſs of 
keeping'Time, 1s. not to be expetted in 
ſhort Crown-mheel Pendulums ; Indeed if 
fuch are good Wark, they may be made 
to gs very well, biit yet not ſo exaQly 
as the Royal'Pendulim; tor the ſhorter 
the Pendulumis, the more difficult it is 
 to/adjulb it exattly : And when the ad- 
juſting part. is done: never fo true, yet 
the. unceftainty that this kind- of Pendu- 
lum! is ſubject to-in - the Compaſs ic 
fetches, will not ſuffer it to keep ſo-equal 
a Time, as the Royal Pendulum; the ditte- 
rent 'Temper of the-MWeather will alter it 
yery.conliderably, if compared. with the 
other ;'and *rwill alſo be ſooner out of 
order inthe gong, 'from the foalzeſs and 
thickneſs of the Oy! that the Pexuers are 
moiſtnedi with, © + 

The\beſt' and cafieft' way to adjuſt 
ſuch a Clock as this,” is by a #ozal Pen- 
dulum already Re#ified, for a Standard to 
Adjuſt -other Clocks by ; for when by 
that you -have brought a ſhort Crows- 
wheel ': Pendulum, (of which fort all 
Spring-Clocks are' for the moſt part ) 
DIT9D pretty 
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pretty near to the Truth, take exatt no- 
tice how much it differs from it ineither 
one Day.or two Days,as you-pleaſe ;z then 
give the Bob juit a whole curn/abpur-up- 
ward, if it go too {low, or-downward 
if it go too fait ; and ſee how. much: that 
Tarn will make it difler from the St an- 
dard above what i did before 1n.a Day, 
or two Days time.'- Now knowing how 
many Seconds in' a Day a Tarn'of the 
Bob will alrer, you may ſoon bring it to 
keep true time, by turning it ſo many 
Turns or parts of a Tru about, as ſhall 
anſwer the Time it has gone too faſt, or 
too ſlow. 833 7% | | 
As for thoſe Pocket-Watches which are 
now ſo improperly called Pendulums, 
there is leſs ro be expeGted from them 
than from a Crown-wheel Pendulum ; for 
though this delicate Invention of the TIn- 
genious Mr. Robert Hook does ſtrangely 
Redifie the Motion of the Balance, 'yert 
mult it not compare. with either * of the 
other, as to the' Truth of going, for *tis 
the hardeſt thing in the World/to:make 
a Watch keep the ſame Time, when laid 
on. what part or fide ſoeyer,.'you' will be 
pleas'd to turn it, which rightly-- confi: 
| dered 
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dered, may reaſonably obtain for them 
ſome grains of allowance : All. thar I 
{ball add more, is, that if you know but 
nearly how much the :2rning of cach 
Diviſion on the Juſtning Plie will make 
it go either faſter or {lower, you may 
then at any time with greater certainty, 
adjuſt it to a Standard Pendulum ; and 
this any one may attain to with but the 
'trouble of a little Obſervation ; for if 
the Watch, for example, have gone-too 
1low two Minutes 10 a Day, turn the Juſt- 
ning Plate about one Diviſion faſter, and 
4f that Divifion make it go four Minutes 
too faſt, in ſtead of the rwo, which be- 
fore it went .tco flow, then conclude 
that that Diviſion has altered it in a 
Day fix Minutes ; and by conſequence 


if you turn it two thirds back, it will- 


make the Watch go right as it oughr 
to do. | 

I ſhall only add one more Vote concerno- 
ing $pring Clocks, or thoſe that go with 
Crowa-wheel Pendulums ; and that is, thar 
alrhough as yet they have not been ca- 
pable of keeping foexect a Time as the 
Rozal Pendulum, yet if the Pendulum of 
a Spring-Clock inſtead of playing upon 


an 
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pretty near to the Trurh, take exatt no- 
tice how much it differs from it ineither 
one Day.or two Days,as you'pleaſe ; then 
give the Bob jult a whole turn: about up- 
ward, if it go too (low, or-downward 
if it go too fait ; and ſee how. much: that 
Turn will make it difter from the Stan: 
dard above what i did before 1n.a Day, 
or ewo Days time.' Now knowing how 
many Seconds in a Day a Tarn of the 
Bob will alcer, you may ſoon bring it to 
keep true time,. by turning it ſo. many 
Turns or parts of a Tnru about, as ſhall 
anſwer the Tim: it has gone too: faſt, or 
too [low. \-x STIL 

As for thoſe Pocket-Watches which are 
now ſo improperly called Pendulums, 
there is leſs ro be. expeted from them 
than from a Crown-wheel Pendulum ; for 
though this delicate Invention of the In+ 


genious Mr. Robert Hook does-ſtrangely 


Refifie the Motion of the Balance, 'yet 
mult it not compare. with either ' of the 
other, as to the' Truth of going, for *tis 
che hardeſt thing in the World/40 make 
a Watch keep the ſame Time, when laid 
on. what part or fide ſoever, 'you' will be 
pleas'd to turn it, which rightly _ 
dere 
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.dered, may- reaſonably obtain for them 
ſome grains of allowance : All. that I 
{ball add more, is, that if you know but 
nearly how much che 72raing of each 
Diviſion on the Juſtning Pl :e will make 
| Ir go either faſter or {lower, you may 
then at any time with greater certainty, 
adjuſt it to a Standard Pendulum ; and 
this any one may attain to with but the 
trouble of a little Obſervation ; for if 
the Watch, for example, have gone-too 
ſlow two Minutes io a Day, turn the Juſt- 
ning Plate about one Diviſion faſter, and 
4f that Diviſion make it go four Minutes 
too faſt, in ſtead of the rwo, which be. 
fore it went tco {low , then conclude 
that that Diviſion has altered it in a 
Day ſix Minutes ; and by conſequence 


if you turn it two thirds back, ic wiil- 


make the Watch go right as it oughr 
to do. 

I ſhall only add one more Note concerp- 
ing $preng Clocks, or thoſe that go with 
Crown-wheel Pendulums ; and that is, thar 
alrhough as yet they have not been ca- 
pable of keeping ſoexact a Time as the 
Royal Pendulum, yet if the Pendulum of 
a Spring-Clock inſtead of playing upon 

an 
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'/an edge, as they now generally do, were 
hung upon a String, about two Inches 
long, and that Spring . were fo Billed 
according to'the Rules of Art, as that 
in the Pendulums vibration, it might - 
bend' proportionable to the Cycloid, its 
Center of Motion would then ſtill ſhort- 
en, as the way of its vibration grows lon- 
ger ; and by conſequence the farther 
the Pendulum {wings out, the quicker 
-would irs return 'be, and ſo all its v+ 
brations whether longer or ſhorter, 
would be performed in the {ame equal 
time, and thea its Motion would : be 
much more ſteady than it 1s, and be 
nearly as exact as that of a Royal Pen- 
anlum, 


[2 


The manner of Rightly fizing, or 
Setting up Pendulums to 20 
well. 


HE Difficulty of. ſetting up Per- 

dulum Clocks rightly in fuch pla- 
ces where the help of the Clock mater 
cannot be had, is the Reaſon that many 
Gentlemen who live far off from Lon- 
don, are as yet unfurniſhed wich them ; 
and it alſo too often happens, that Clocks 


' who at firſt have been ſet up well 


as to matter of going, have by acc:- 
dent been miſplac'd or jumbid awry, 
and ſo are made to ſtand till and ber- 

come uſeleſs meerly for want of Skill 
in the Owner to put them again to 
rights ; in order therefore to Enablz 

all Perſons not only to Ser a Pendulum 
Clock up Rightly, bur allo to Reduce 
him again to rights, when by accident 
he is miſplac'd, I have here mace pub- 
lick the following Dzref#:09s. 


wN 


E 
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Firſt, Let the Workman, by whoſe 
Hands the Clock is made, ſet him up- 
right at home 1n his own Houſe, and 
there having made a through tryal of 
his going, let him then ſtop the Pen- 
dulum, and when *tis perfectly at reſt, 
let him fix or drive into the back of the 
Caſe a ſtrong Stud of Braſs or Iron, with 
the'end turn'd a little up, which he 
muſt place fo as that the Beak that turns 
up may ſtand exatly under the lower 
end of the Pendulum Rod ; and this 
will ſufficiently dire you how to Set 
him up in any other Place: For when 
the Clock 1s to be Set up by him thar 
buys him ; *tis but placing the Cale fo 
that the end of the Pendulum Rod may 
hang jult over the Beak of the Stud, and 
then he will ſtand upright as he did be- 
fore in then Workman's Hands, 


But 1n caſe this proviſion be not made, 
then the Rule todo it by, is this; Set the 
Clock up in the place *is io ſtand in, 
ler the Peg ulum and the Pulleys which 
uſually #7 6x*d to the Caſe be unfaft- 
ned, 
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ned; hang on the Weights, and ſet the 
Pendulum a going , by making of ir 
ſwing between the Sides of the Caſe ; 
now if - when' the Clock is thus ſet a go- 
ing, you find the Pendulum to bear 
equally , that is, if there be the ſame 
Diſtance of Time between all its Blows, 
which an attentive Ear will foon 
diſcover; then does the Clock ſtand 
well, and you muſt mzke him faſt co 
the Place he ftands againſt : Bur if you 
find one Blow Beat 1n lefs Time than the 
other , then you mult a lictle incline 
the Caſe to that Side which the Pen- 
 dulum plays to, when he ſtrikes 'the 
ſhorteſt Blow , and then you will ' find 
him to Beat more equal ; and when you 
have inclin'd the Caſe ſo much, that 
you find exaQtly the ſame Diltance of 
Time between the Blows or Vibrations ; 
then the Clock ſtands right for Go- 
ing, and — are to fix Him that 
He may ftand firmly in that Po- 
ſtare. 


Now the Rule before giveg,, 15 gene- 
ral toall Pendulums; for they all muft 
E 2 ſtard 
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ſtand ſo that the Beats of the Pendu- 
lum may be equally diſtant as to length 
of Time , for otherwiſe if they ſtand 
awry, fo that one Blow, or Vibration 
of the Pendulum is ſtruck in lefs time 
than the other, that Pendalum upon 
the leaſt accident that ſhall happen, 
will be apt to ſtand ſtill ; and there- 
fore great Care ovght to be taken, that 
not only Royal Pendulums, but alſo 
Spring Clocks beet up exactly upright 
in the Places that they are, to ſtand 
in, and they never ſtand upright as 
they ſhould do, unlefs the Blows of 
the Pendulum beat equally. 


Note, That as a long Swing-Clock 
ought ro ſtand fo as that the Pendu- 
lum bear cqually , fo he muſt ſtand ſo 
as that the Pendulum play free from 
the back of the Caſe, for if it ſtand 
right, in this reſpe& the Rod of the 
Pendulum will all the way up, be pa- 
rallcl or equidiſtant from the back- 


part. 


More- 
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Moreover, take Care that the Clock 

be fix'd faſt and firm, that no Vio- 

lence may juitle Him out of his . 

Place ; bur if by Accideat ic ſhould fo 

come to paſs, you mult then ſer Him 

again to Rights by the Rule before gt- 

ven from the exaCt beating of the Pen- 
dulum. 


A T able 


A Table of Crown-WheePd Pendulums , . 
er of Beats made in an 
Hour , by any length of Inches and 
Quarters, from ne Inch to T welwve, the 


ſbewing the numb 


Bob about an Quuce in Weight. 


Inches 


Beats 


x — 22946 


I 
2 


3 


20524 
18735 


17345 
16225 


15298 
19735 
I 3937 
13245 
12732 
I2265 
11852 
1473 
11131 
10817 
10528 


— JO262 


10014 
9781 
9569 
9368 
9178 
9000 
8832 


Inches Beats 


7— 8672 
I 8524 

2 $391 

3 8242 
3— $107 
I 7989 

2 7870 

3 7764 
——"IO4 3 
I 7544 

2 7448 

3 7349 
19-7256 
| J167 
2 7081 
3 699d 
II— 6919 
I 6842 

2 6767 

3 6694 
I 2— 6623 
1 6565 

2 6497 
3 6431 


The firſt Row of Figures are Inches 
the ſecond are Quarters of Inches ; th; 
Figures againſt each of thele are the 
Beats that a Pendulum of that length 
make in an Hour: For example, 2 
Inches beats 16225 Blows in an Hour ; 
and 3 Inches and a half beats 12265;and 
6 Inches 3 quarters beats 8832 : Divide 
any of theſe Numbers by 60, and it 
ſhews you the Beats made in a Minute, 
multiply any of theſe by 24, and ir 
ſhews you the Beats made in a Day. 


12 
I3 
I +4 
IS 
16 
I7 
18 
I'9 
0 20 
I 21 
y 22 

23 

24 
Pg 25 

26 
$ 27 
$i 28 
i; 29 
30 


A Table off Royal 


Inches Beats 


6651 
6393 
GIGI 
5955 
5765 
5591 
5433 
5288 
J154 
$030 
4915 
4807 
4706 
4610 
4522 
4437 
4356 
4281 
4209 


4141 


4075 
4913 
3953 
3397 
3843 
3799 
3793 


Pen 
what Beats any Length makes in an Hour 
from 12 t0 bo Inches, the Bob 2 Pound 


Weight or more. 


dulums, ſhewirg 


'Tach. Beats 


3691 
3645 
3600 
3557 
3515 
3475 
3436 
3399 
3362 
3327 
3293 
3260 
3228 
3196 
3166 
3137 
3108 
3080 
3053 
3027 
30Ol 
2976 
2951 
2927 
2904 
2880 
2859 


Tn this Table, the firſt Row of Fi- 
gures, in each Colume, are the Inches 
of a Pendulum*s Length : The ſecond 
Row are-the Beats that a Pendulum of 
that Length makes in an Hour. Thus 
one of 41 Inches long beats 3600 times, 
and one of 64 2880, 


The T able of Royal Pendulums continaed, 


from 3 Foot long to 39, 


ſuch <5 make Church and 
Feet Beats 
3 3842 
4 3327 
5 2976 
6 2716 
7 INES 
8 2353 
9 2218 
I0 2104 
II 2006 
I2 I912 
13 1845 
14 1778 
5 1718 
16 1664 
17 1614 
13. 1568 
19 1526 
20 1488 
21 41452 
22 1429 
23 1387 
24 7595 
20 7 
26 13058 
27 1288 
28 1257 
29 1238S 
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or the Uſe of 
urret-Clocks. 


In this Table, the firſt Row of Fi- 

ures are the Feet of any Pendulum's 
Length, the ſecond Roy are the Beats 
that that Length makes in an Hour ; 
a$ 10 Foot long beats 2104 in an Hour, 
ſo a Pendulum of 2o Foot long beats 
1488 Blows igan Hour. 


The foregoing Table of Pendulums I 
was, in ſame meaſure neceſſitated to 
ubliſh, 19 order. to demonſtrate why 
nn” it has been found ſo difficult 
to adjuſt a Clock to the Table of Equa- . 
tions. But, beſides this, I thought it 
might be of good Uſe to ſome, who, in 
contriving Numbers for new Clocks, or 
for old Clocks altered into Pendulums, 
are often at a loſs what Length of Pen- 
dulum to fit their Number to. Perhaps 
my ſo doing may anger ſome, but the 
pleaſuring of more will countervail that 
Miſchief. : 

The Table of Crown-WheePd Pen- 
dulums is calculated from a Standard of 
the ſame fort, 6 Inches and a half long, - 
that ſtrikes 9000 Blows in an Hour : And 
that of Royal Pendulums from one of 
41 
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41 Inches, that ſtrikes Seconds, or 3600 
Blows in an Hour, Ia borh the Tables 
you may perceive, Thar a Pendulum 
that ſtrikes but half ſo many Blows as 
another is four Times as long : This 
noted, gives you a true inſight into the 
Nature of the Peadulum. The Tables are 
exact, as totheir whole Numbers, and 
would always give you the exaCt length, 
did not different ways of making Clocks 
cauſe an Alteration, infomuch that ſome. 
times a Pendulum that {trikes Seconds 
ſhall be above a quarter of an Inch lon- 
ger than another ſhall; we muſt bear 
with what we cannot avoid. 


The beſt Rules for the 
OrDERING and UsEt 


Both of the 


Nuick-lilver and Spirit 
WEATHER-GLASS. 
& London with both theſe Sorts of 
Weather-Glaſſes, I judge it need- 
leſs, now, to give any DireCttions about 
their Making ; only thus much I ſhall 
take notice of, That the Goodneſs of a 
Baroſcope or Quick-filver Weather glaſs 
does conſiſt wholly in the Largeneſs and 
| Depth of the Ceitern below, and the” 
g  _ Quantity of Quick-filver contained there- 
in. Now, that you may know whether 


a Celtern be large enough, cauſe. the 
Work- 


Ince *cis fo eaſy to be furniſhed in 
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Workman, that makes it, to fill the 
Tube about 3 Inches, with part of the 
Mercury deſigned for its Ufe ; filt che 
Ceſtern with the beſt part of the reſt 
that remains ; and then clapping acroſs 
the Brims at the Ceſtern, a Gage, that 
ſhall have a Pin drove into it, reaching 
juſt down to the Surface of the Mercary, 
let the Mercury, which before filled the 
3 Inches of the Tube be put therein ; 
and it you find it not to raiſe the Mer- 
cury in the Ceſterirabove'the rhicknels of 
a Six Pence, then 1s the Ceſtern of a 
ſufficient Capacity. | 

A Ceſtern of about 2 Inches and a 
half Diameter, generally, 1s large e- 
nough for any Tube, that has not a 
Bore above a quarter of an Inch Diame- 
rer, which is'a3 large as is needful ; for 
if it bs fo large, as that when'the Quick- 
ſilver in the Glaſs, by riſing and falling, 
do raiſe that in the Ceſtern too confide- 
rably, then you will not conftantly have 
that Diſtance between the Surface of the 
ſtagnant Mercury below and the numbred 
Figures on the Regiſter Plates of the 
Weather-Glaſs; for if the Glaſs be a 


good Glaſs, meaſure that Diſtance when 
you 


0 Y 
you will, and you will always fifid it 
juſt 28, 3oor 31 Inches from the Diviſi- 
ons ſo numbred to the Superficies of the 
Quick-ilver, in the Ceſtern below. 

Note likewiſe, That the End of the 
Tube ought to be emerſt at leaſt three 
quarters of an Inch within the Ceſtern 
of Quick-filver, elſe the Air will be in 
danger of getting up into the Body of 
the Tube: For this reaſon there ought 
to be at leaſt 28 Inches and 2 quarters 
Diſtance between the Figure 28, on the 
Regiſter Plate and the Bottom gf the 
Ceftern. ; 

Now, in order to ſet the Weather- 
glaſs up, let the Frame be firſt fixed faſt 
to the Place you deſign for itz; which is 
done by firſt driving therein a Nall or 
. Tenter-hook, fitted, for that purpoſe, 
upon which the Frame 1s to be hung cr 
ſuſpended, and, with a Screw, let the 
Bottom thereof be firmly faſtned ro rhe 


Place, or, in want of a Screw, by ſome-- 


what elſe that may perform the Work 
well. 

Then make the in-ſide of the Glaſs 
Tube very clean and dry, by means of 
a bright and clean piece of Wire, — 

| re 


[ 


— 
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red hot at the End in a Fire, and turned 
down for abour half an Inch, like the 
Eye of a Needle, through which draw a 
long {lip of fine ſoftLawan Paper, which I 
find beſt for this purpoſe, becauſe cis 
not apt to leave any Lint behind it, as 
Linen Rags will ; which Lint will al- 
ways caule a ſmall Blebof Air toremain 
round it, ſo that in ſpite of all your Care 
and Pains you ſhall never obtain a per- 
feQt fine Cilender of Mercury. 


With this Paper, in the Eye of the 
Wire, let the Bore of the Tube be well. 


cleanſed, by drawing of it to and fro, 
from one End to the other, till you are 
ſure that you have not milt any Part 
thereof: And if you fiad, when you 
have drawn it our, that the Paper be 
any whir ſoiled, put in a freſh Piece, 
and after that another, till you find the 
Paper come out as clean at it went in, 
for ſhould any Foulneſs or Moiſture be 
left behind the Mercury will not play 
freely up and down. 

When you have cleanſed the Tuble 
very well, then prepare and make the 
Mercury fit to fill it with, which you 
are todo in the manner following. 

Take 
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Take an earthen Baſon or Diſh, and 
put therein half: a Sheet of clean white 
Paper ; then put the whole Quantity 
of Mercury which the maker of the Ba- 
roſcope has fitted thereunto, and having 
put it into a clean linen Cloath, ſtrain 
out gently ſo much of it as you judge 
will All the Bore of the Tube and no 
more, for ſhould you twiſt and wring 
the Cloath, the Quick filyer is in, to 


ſtrain it all through, you will, in ſo do- 


ing, find much Lint fall off from it, and 
foul the 'Surface of the Mercury ftrain'd 
our, ſo that you cannot fill the Tube 
with it without| conveying ſome of the 
Lint along with it, which will ſpoil 
the perfe&t ſmoothneſs of the Mercurial 
Cylender within the Glaſs, 

When you have purely ſtrained out 
about one half of the Quick-ſilver, take 
che Tube, and reſting the cloſed end in 
ſome large wooden or earthen Veſſel, to 
ſave the Mercury, ſhould any ſpill in the 
filling ; then graſpe the open-end of it 
between the Root of the Thumb and 
Fore-finger, ſomewhat low, that the 


hollowneſs berween may ſerve inſtea$», 


of a Tunnel; then fill the 'Tube with 
F the 
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the pure clean-ſtrain'd Quick-ſilver, by 
by taking of it up with the clean Bowle- 
end of a Tobacco-Pipe, or by putting of 
it into the Ceſtern-Glaſs, firſt wiped 
clean, and ſo pouring of it in till it be 
full, within a quarter of an Inch of the 
Top of the Tube. 

Then,to cleanſe it from Air and Wind- 
Blebs, ſtop the End with your Finger, 
and railing the other End up, fomewhat 
above a Level, let the Air, included in 
the empty Space, at the open End, riſe 
up very gently towards the Top or ſeal- 
ed End, and this will take into it (elf all 
the other Blebs of Wind that lye in its 
Way ; and when this Bubble of Air is 
riſen up quite to the End of the Tube, 
let it return again, by depreſſiag a lit- 
tle that End which before was upper- 
mof??, turning the Tube alſo, at the ſame 
time, that the Buble may take in its way 
all che Blebs of Wind that. may yet re- 
main on the other Sides of the Glaſs ; 
and, thus, by turning the Tube a litcle, 
and making the Bubble paſs and re. paſs 
trom one End to the other, the Cylen- 


-der of Quick-(ilver, will be at laſt clean. 


!zd from all thoſe little Blebs of Wind 
that 
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that appeared by the Sides of the Glaſs, 
any of which, ſhould they remain in, 
would in Time work themfetves up into 
the Head of the Tube, and be very 
| 1njurious to the Quick-ſilvers true Mo- 
tion. | | 

But if, as I noted before, the leaſt 
Moiſture or Lint be left in the Tube, the 
greateſt Care and Skill that can be uſed 
will not be able ſo perfectly to cleanſe it 
from Air, as not to leave the leaſt Speck 
remaining : In which Caſe there 1s no 
Remedy but. ro empty the Tube and 
cleanſe it anew, according to the Method 
before preſcribed. Note, when the 
Tube is pertectly cleanſed from Air , 
then turn the open End up, and fill ic 

quite full with Quick-filver. | 
Then Wipe the Ceſtern very clear, 
and ſet it in its Place, in the Ceſtern- 
Box, then put therein all che remaining 
part of your Mercury, which you need 
Not take care to ſtrain, for IYuſt or Foul- 
neſs in the Celtern fignihes little ; then- 
take the Glaſs Tube, filled as before was 
taught, and ſtopping the End of it with 
your Finger, invert it fo that you may 
immerge or put the End, ftopr with 
| T2 your 
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your Finger, the more eaſily into- the 
Celtern Mercury, which ought to be 
done ſo that both Glaſs and Finger may 
touch the Ceſtern Bottom at the ſame 
time, keeping the Tube in the mean 
while as near an upright as you can, 
then of a {uddain take away the Finger 
you (topt it with, and as ſuddainly, at 
the very ſame inftant of Time raiſe the 
Tube juſt uprighr, the which, if you 
perform nimbly and well, will be done 
before the Mercary in the Tube 1s all ſunk 
down to irs loweſt ſtation, and ſo the 
Tube will be put up well, without any 
admittance of outward Air. 

Put 1g caſe any Air ſhould get into the 
Tube, in your attempting to ſet it up 
in its Place, as fometimes happens, then 
you muſt-rake it down again, by getting 
your Finger under the open End, to ſtop 
it, before you lifr ir our of the Celſtern 
Mercury, and ſo repurge it of the Air 
got 10, acCording as you were taught in 
the foregoing Method, and then try a- 
gain to ſet it up well ; andif you ſhould 
miſs this ſecond time, then try a third, 
for Experience will at length make you 
perfect. 

When 


| 
. 
f 
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When the Tube is put up obſerve 
whether it ſtand well in the Ceſtern, 
for ſome Ceſterns are ſo ill plac'd that 
the Tube, by reaſon of | its being ſet too 
near the Side, cannot be well ſurrounded 
by the Ceſtern Mercury, by which means 
the Air will be apt to inſinuate it ſelf, 
and get up into the Tube, and ſpoil the 


Mercury's true Motion. 


If the Glaſs be already adjuſted to 
your Hand by the Workman that made 
it, you have thenno more to do butto 
put into the Ceſtern all the Mercury that 
remains when the Tube is filed; but 
in caſe the Glaſs be not already adjuſted, 
or that ſome part of the Quick-filver 
ſhould be ſpilled or loſt, you mult then 
provide to adjuſt it, accordiny as the 
Rules of Art require: Which is done 
thas, Take a ſmall ftreighr Rod of 
Wood, of the juſt lengih of 28 Inches, 
this is generally cailed, An adjuſting 
Gage, put one End of it into the Ce» 
ſtern, and raiſe the other vp till it couch 
the Diviſion on the Regiſter- Plate num- 
bred with the Figure 28 ; then obſerve 
whether the Qaick-lilyer in the Ceitern 
does touch the other End, it it does 

2 nor, 
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not, you muſt put in more Mercery, till 
it docs ; but if the Mercury be already 
above the lower End of the Gage, then 
you muſt, with the clean Bowle-end of a 
Tobacco-Pipe take our ſo much of the 
Quick-ſilver as that that in the Ceſtern 
may but juſt couch the End of the Gage, 
and then is the Glaſs compleatly and well 
adjuſted. 

In caſe you have occaſion to remove 
a Baroſcope, or Quick ſilver Weather- 
Glaſs, out of one Room into another, 
you need only looſen the Frame and take - 
it from the Place to which it is fixt, and 
{o, upright, in the ſame Poſture it ſtood 
in, let it be carefully conveyed by Hand, 
fo gently, and with a caretul Step, that 
the Quick ſilver may not ſurge over the 
Sides of the Ceftern, another Man, in 
the mean Time, making all things fir 
to ſet it upin its new Place, according 


tothe DireCtions betore given ſor ſetting 


of a Weather-glaſs up. 

But here note, That if the Baroſcope 
be to be removed from one Houle to an- 
other, it muſt be quite taken doun: In 
doing which obſerve, Frit, To incline 
the Tube ſolow as it ſtands in the Ce- 
ſtern, 
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ſtern, that the Quick-filver may riſe up 
quite to the top, then lift it out of the 
Ceſtern and let the Mercury run our, for 
{ſhould you lift the Tube out in the Po- 
ſture it ſtands in, when going, the Mer- 
cury, by the Force of the Air's Preſſing 
in at the open End, would fly up tothe 
top with ſuch Yiolence as to endan- 
ger the breaking oft of the top of the 
Glaſs. 

Note, That if the Glaſs Tube be not © 
well purged of Air, the Quick-ſilver 
will, by long ſtanding, be apt ro move 
contrary to the true Nature of a Baro- 
ſcope, by reaſon that the Air which 
has been left in the Tube, has by de- 
grees got up into the Head or empty 
Space of ir, where being expanded by 
any accidental Heat of Air, it occaſions 
the Mercary to fink, though the Weight 
and Preſſure of the Air be no ways alter- 
ed ; this is obſerved by Dr. Beale, Phy. 
Tranſ. numb. 9. p. 157. That a Baro- 
{cope aſcended higher in the cold Morn- 
ings and Evenings than at Mid-day ; 
which doubtleſs proceeded from the a+ 
foreſaid Cauſe; for if you leave, for 
tryal-ſake, alittle Bubble of Air in 8 
F 4 Head 


Head of the Glaſs when you ſet it up, 
you will find the ſame DefeC&t, as Dr. 
Beale has obſerv'd. 

Wherefore *tis neceſſary if you are 
doubtful of the like, to ReCtifie your 
Weather: Glaſs, when it has been ſet up 
about a Twelve Month ; which is done 
by taking of the Tube down, and re- 
purging of it of Air, as you were 
taught in firſt ſerting of it up ; but that 
you may not be put to more trouble than 
needs, you ought to be firſt certain that . 
your Weather-Glaſs does want ReCttify- 
ing, which you may know thus ; Let 
the Tube as it ſtands in the Ceſtern be 
ſtoop'd down {ſo low, till the Mercury 
riſe quite up to the Head, and if you 
perceive a Bubble of Wind at the rop 
above the Quickſilver, that is the cer- 
tain ſign of its wanting to be new Re- 
tified ; clap then your Finger under the 
open end in the Celitern, and take it out 
and purge out the Air, as before was 
direRed, at its firit ſetting up. 


of 


Of the Uſes of the Baroſcope , or Quick- 
fitver Weather-Glaſs.: 


ND here it may- not be amiſs in 
the firſt place, to ſhew you my 
Op1nion concerning the Reaſons of that 
different weight of Air which is now 
generally believ'd, (and that with 
g00d Reaſon too ) to be the cauſe of the 
Quick(ſilvers riſing againſt fair, and» fal- 
ling againſt foul Weather : Now the 
Reaſons or Caules of this, I take to be 
principally two ; -the one is the Dilatiog 
and ContraQting of the Air ; and the o- 
ther is the Airs being empty of lighe 
Vapours,.. and ſometimes filled with 
them. ; 

That the Air is capable of ContraCti- 
on and Expanſion, is plainly apparent 
by its dilating with Heat, and contra- 
Qing by Cold in the Bolt-head of a Ther. 
moſcope, or Water Weather-Glaſs. 

Now if the Air be ContraQted into 
a leſs room, by what cauſe it will, the 
Adjacent Air flows in to make good 
the Level of the Atmoſphere, and fo by 
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the Addition of more Air, the Cylender 
which bouys up the Mercury in the Wea- 
ther-Glaſs becomes heavier, and by con- 
ſequence makes the Quickſilver riſe ; and 
though in Summer-time it may be 
thought that the Heat we feel ſhould 
rather Expand than Contract, yet in 
this we may be deceived; for though 
the Air be Hot juft at the Earth by the 
Sun's RefleQtion, yet the upper Regions 
are ſtill as Cold as ever, witneſs the 
Szow which continues all the Year round 
on theTops of ſome very highMountains, 
and ſo the Air may very well be acci- 
dentally contracted in the hotteſt time 
of Summer, as well as in the coldeſt 
Winter, and be one occaſion of the Airs 
being then as heavy in dry Weather, as 
in the faireſt time of Winter. 

And as the Air ts made heavier by 
Contraction, fo *tis made lighter by Ex- 
panſion ; for when its Body is rarified 
from what Canſe ſoever, the Swelling 
thereof cauſes the higheſt part to flow 
off ; or, as I may ſay, run down on thoſe 
Parts of the A:moſphere that are below 
it,by which means the Cylenader,or Pillar 
of it that preſſes on any Place becames 
lighter, 
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lighter, and ſo the Mercury in the Be- 
roſcope is ſuffered to link down or de- 
icend. 

And that the Airs beiog ſometimes 
full of watry Vapours, and ſometimes 
empty, is another and the chief Reaſon 
too of the Quickſitvers riling and falling, 
is manifeſt from this Principle in Phz- 
loſophy, That whatever Riſes up and 
Swims in any Medium, muſt Bulk for 
Bulk be lighter than the Medium by 
which it is ſuſtained ; Hence it follows, 
that all kinds of watry Vapours muſt be 
lighter than the Air, elſe they could 
never riſe up therein, nor be ſuſpended 
there, till by another Principle in Na- 
ture they are made to deſcend in Rain - 
or Snow. Now if Water thus Rarified 
be ſpecifically lighter than Air, then cis 
plain, that when che Air 1s filled there- 
with, it muſt become leſs weighty than 
it was before: As a Glaſs filled with 
half Water and half reCtified Spirit of 
Wine, a much lighter ſubſtance, ſhall not 
weigh ſo much as when filPd with all 
Water ; fo the Air is always lighteſt in 
wet Weather, becauſe the Spaces above 
us are then full of Vapours, much light- 
cr 


er than the Air is, and by conſequence 
the Body of Air and watry Particles 
mixt together, muft weigh leſs than if 
the whole were only an unmixt and 
pure Air, 


On the contrary, when the Air is 
dry and free from being thus fill'd with 
watry Vapours,it muſt then be moſt hea- 
vy at ſuch times: Indeed we may per- 
ceive many large white and curled 
Clouds failing aloft over us, but theſe 
are only a ColleQtion of ſome few ' Va- 
pours in the very upper Region of the 
Air, the Spaces below being in the mean 
time very little, or not at all filled there- 
with; whereas in very wet Weather, 
when the Glaſs'is low, and the Air very 
light, we ſee not only the upper Region 
full of compacted Vapours, but find 
alſo the whole Atmoſphere even dewn 
to the Surface of the Earth filled there- 
with ; as is manifcſt by the Sweating 
of Stones, and other tokens of the Airs 
extream Humidity, and by conſequence 
the fuller of light matter, the Spaces 
above us are, the leſs will the Weight 


be that prefles downward ; and for that 
Reaſon 


(77) 
Reaſon the Glaſs in the wetteſt Weather 
always ſinks loweſt. 

This being premiſed, I come to the 
more particular Uſes of the Glaſs ; and 
firſt, you may perceive by what has 
been ſaid, That the Glaſs gives a very 
good account of the Temper of the Air 
as to its Moiſture or Drineſs, the Moit- 
ſture thereof,or its Fulneſs of watry Va- 
pours, being always proportionable to 
the lowneſs of the Quickſilver, and every 
Degree of Sinking is an argument of the 
Airs being filled more and more with 
Moiſture, and the lower its Station, the 
more full of Moiſture the Air ſtill is; 
and you ſhall always obſerve, That the 
lower the Quickfilver deſcends, the more 
liftleſs and out of ' order Men's Bodies 
are, becauſe the Air is then full of that 
which is diſagreeable ro the Nature of 
Man, who was not made to live 1n a 
Watry Element: and therefore the 
more Watry the Medinm is in which he 
lives, the more is his Nature diſturbed 
at If, 


(78) 

On the contrary, The higher the 
Quickſilver 1s, the drier ſtill is the Air ; 
and by conlequence Men's Bodies are 
then tound to be more Brisk and Lively, 
becauſe the Medium in which they live 
and move, 1s tree from what their Na- 
ture abhors ; ſo that by the Weather- 
Glafs may be known in great part, whe- 
ther the Diſorder and Mclancholy, or 
the Periodical Pains and Aches to which 
we are ſometimes unavoidably fubject, 
1s really occaltoned by a new bodily 
Diſtemper or not; for this happening 
when the Quickſilver 15 low, may be 
judg?d to be occalioned rather by the 
Air, and by conſequence will go off na- 
turally of it ſelf when the Quickſilver 
riſes ; a too moiſt Air has ſtranger Ef- 
fects on Men's Bodies, than 1s generally 
taken norice of by them that under- 
ſtand not the Reaſon from whence it 
proceeds. 

In the next place obſerve, That as 
the Baroſcope Predifts only fair and 
foul Weather, fo that you may be the 
better directed which of theſe ro ex- 
pect ; you muſt {til note the riſing and 
falling of the Mercury ; for its riling in 
any 


LIM 
any part of the Glaſs, betokens a ten- 
dency to fair, as its falling down fore- 
ſhews. an inclination to Rain and Wet : 
As for the Words engraven on the up- 
per part of the Regiſter Plats, they are 
then only to be noted when the Mercury 
removes from Changeable upwards, and 
thoſe on the lower part are to be noted 
only when the Quickſilver falls from 
Changeable downward. 

In other Caſes the Words are of no 
Ule; for if it is Riling in any part, fore- 
ſhews a Tendency to be Fair, and its 
Falling in any part, a Tendency to foul 
Weather ; then it follows, that if it fall 
from ſettled Fair to Fair, it may yet Rain 
a lictle, though the Quickſitver (till ſtands 
as high as Fair ; the like may be ſaid, 
tf it riſe from the Word, much Rain to 
Rain ; for though its Riſing betoken a 
Tendency to Fair, yet (ince *tts {till fo 
low as the Word Rain, there may be 
yet be ſome Wet Weather, though not 
fo much as there was before the Quick- 
fitver began to riſe. 

But if the Mercury mount upwards 
from Changeable, then will the Wea. 
ther for the moſt part be ſuch as the 


Words 
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Words in the-upper part of the Regiſter 
Plates Import ; and if from Changeable 
it falls down, the Weather likewile will 
be much the ſame, as the Words found 
in that Part do exprels ; but in the Mer-> 
caries riſing up to Changeable when 
*is below it, or falling when *ts above 
ir, the Words as I ſaid before, ſignifie 
nothing. | 

If the Mercury riſes very high, the 
Weather will continue Fair, fo long as - 
it ſtands at that pitch, and you will not . 
find the Weather change much, till the 
Mercury falls down a good Space lower : 
So likewiſe when is tallen down very 
low, you mult expect Wert Weather du- 
ring all the time of its {6 continuing ; in 
both theſe Particulars you will be cer- 
Tain, provided the Wind and the Moon 
Concur. 

For both the Wind and the Changes 
of the Moon are to be well obſerved in 
order to make the' truer Prediction: 
And firſt, tor the H/iznd; this is found to 
be of very great Moment; tor if the 
Glaſs fall, and the Wind tit in thoſe 
Quarters, from whence much Razr is 
oblerved uſually co coms ; as with us 
about 


( 31 ) | 
about London are the South and South- 
weſt, then *cis not to be doubted but Wet 
wall follow. On the contrary,it the Glaſs 
riſe when the Wiad blows from a dry 
Quarter of the Heavens; as with usare 
the North and Eaſt, then *tis a hundred 
to one but the Weather will beFair ; bur 
itthe Glaſs riſes, and the Wind be Soarh, 
the Caſe is doubtful : So alſo if it falls, 
and the W:izd be North, for then it often 
happens that'the Heather does not prove 
always ſuch as the Rifing ant Falling” 
of the Glaſs Predicts. 

As to the Mo», "tis well obſerved, 
That the Weather 1s generally inclinable 
ro Moiſture, about three Days Before, 
and three Days after, both the New and 
Full Moos ; if therefore the Glaſs Falls, 
the Wind be South, and the Moon near 
the New or Full, the certainty of Rain 
is fill much the greater. 

If the Mercury be high in the Summer- 
time when the Weather is hot, and does 
of a ſuddain fall down a. pretty conſider- 
able Diſtance , then certainly expeEt 
great and ſudden Storms of Rain and 
Thunder to follow ſoon after. os 

VVhen the-G/eſs is Riſen very high 
in Winter, and the Wind fits then 
G North, 
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North and Eaſt, it certainly preſages 
Froſt to enſue, and the ſame will con” 
tinue as long as the Mercury ſtands thus 
High ; but when you ſee it begin to 
fink ſomewhat conſiderably, then be aſſu- 
red a Thaw will quickly follow. 

If in a Froft the Air becomes Over- 
caſt, and the Quickſilver Riſes of a ſud- 
dain yet higher , when it had ſtood 
high for a time before, then look for 
$»ow, for the Cold above, which is the 
Caute of Snow , cauſes alſo the Air to 
become more heavy by Condenſati- 
tion, A 

' 1: the G/afs Riſe and Fall but a little, 
Or it be unſettled in its Mortor, it then 
argues an unconſtant Scaſon, and the 
Weather will not then long continue 
in one ſtate; the like happens when 
it is about the Word Changeable, or 
Uncertain, for then no true Gueſs 
can be made- what the YYeather will 
be. 

The Mercury is always obſerved to be 
lowelt in extream high and ftrongWinds, 
that happen when the Air is full of 
Miſture; but the Glaſs does no way pre- 
dit Wiads before-hand,for the extreme 


low- 


{ 83) 
lowneſs of the Quick-filyer happens on- 
ly at the very Time the Wind Blows, 
and as ſoon as the Wind Ceaſes the Mer- 
cary is then found to riſe apace, but ſuch 
a Riſe that immediately follows Storms, 
are no ſigns of fair Weather, except ir 
riſes much higher than it was at the 
Time of the Wind's beginning to 
blow. 

Note, That when Wet is predicted 
by the Glaſs, or by any other Sign or 
Token, it generally begins to rain ei- 
ther when the Moon is due South, or 
elſe when the Sun comes to be upon the 
ſame Quarter from whence the Wind 
blows; and if ir rains nor at the Time 
of the Moon's Southiog or Northing, nor 
when the Sun and theWind comes-to- 
gether, then *cwill hardly raia till the 
ſame Times do again return; which is 
a good Note in time of Harveſt, and very 
ſeldom fails, though it ſometimes may. 

Note alſo, that moſt great Changes 
of the Weather happen with us, either 
at the New full Moon ; and if the Wea- 
ther change not then,'twill hold on as it 
is till the next New orFull Moon comes: 


Froſt generally breaks, at the Changes, 
G 2 when 
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when it:does break, and "ris common-. 
ly at the Change or Full that Rain 
comes, after a dry Seaſon has long con- 
tinued. 
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An Addition of ſome Natural 
Predictions f Fair and Foal 
Weather: And foſt of Fair 
Weather. 


He much hooping of Owls, after 

Sun-ſer, in the Summer-time, and 

in the Night alſo, toreſhews a fair Day 
to follow. 

Swarms of little Gnats and Flies, 
ſporting themſelves together, in the E- 
vening, 1s a certain token that the Day 
foliowing will be fair. 

If rhe Sun ſet red in the Eveniog, and 
the Place be free from Clouds, 2nd the 
next Morning riſes clear and bright ; 
theſe are good tokens that che Day will 
be fair: 

The Soaring of Kites aloft in the Air, 
is a Sipgnof dry and hot Weather, 
TY ay W hen 


(8 
When the Bat Mic are ſcen tofly to 
and fro, in the Evening, it ſhews that 
the next will be a fair Day. 

If, in the Morning, Miſts deſcend 
from the Hills, and ſettle in the Val- 
lies, *%is a Sign that the Day will be 
fair. 

If it rain in the Summer, and Horſes 
and Kine do thereupon leave off Feeding, 
*cis a certain Sign the Rain will not con- 
tinue long. 

Crows, if they caw or cry early in 
the Morning, with a Joud and clear 
Youn it ſhews that the Day will be 
air, 
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Signs of Rain and Wet Weather, 


F, in the — the Sun ſet behind 

a dark black Cloud, and her Body 
appear alſo greater at that Time than 
uſual, it certainly betokens Wet the 
next Day. 

If Water-fowl waſh themſelves much 
and dive more than uſual under Water, 
and alſo: flutter and clap their Wings, 
; -.G3 an 


( 8) 
and oil their Feathers more than uſual, 
*tis a Sign of Rain. 

If Toads are, in the Evening, found 
leaping in the Paths or High Ways, or 
if the great black Houſcleſs Snails are 
found creeping about more than uſual, 
it foreſhews Rain. 

An unuſual Circle cf Lighr about the 
Moon or Stars, when no Mift or Fog ap- 
pears below, isa Sign of Rain ſoon to 
toliow, 

If the Sun, at her firft riſing, or 
{5me Time after, ſhine wateriſh, that 
15, paler than ordinary, *isa Sign of 'a 
wet Day, efpecially it the Air be foon' 
after obicured with thick-Clouds. 

IF, in the Summer, tn a fair clear 
Day, you perceive the Clouds ro gather 
- a fuddain on all Sides, and appear 

ack and curled, then prepare your 
Lat for Storms of Rain and Thunder 
ſoon alter. 

Hoggs crying in an unuſual manner, 
and runting unquietly up and down, 
with Litter 1a their Mouths, foreſhews. 
Rain and Storms at Hand, 

If Crows cry, much in-che Evening, 
*£«15 a S2n of Rain, the next Day. 

Any 


(87) 
Any of theſe, or the like Signs, hap- 
pening in the Summer time, will, if the 
Baroſcope concur, help you to make the 
more certain Gueſs at what Weather 
will after enſue, eſpecially if the Glaſs 
be at Changeable and Uncertain, for then, 
by theſe. you may the better gueſs at 
what Weather will follow. Some par- 
ticular Places have alſo Signs of Rain 
and fair Weather, which others have 
not, which obſerved, together with the 
Glaſs, may make your Gueſs more 
certain than they can otherwiſe be ; 
the Nature of Countries alfo differ, for 
whereas in Exgland, eſpecially near 
London and the Southern Parts, a South 
Wind always brings moſt Rain, and a 
Narth or-Eaft Wind dry Weather; on 
the contrary, at Edenburgh it Scotland 
a South Wind brings, the faireſt Wea- 
ther, anda Nortlt or North Eaſt the 
greateſt Wet ; theſe things conſidered, 
every Man that livesin Countries which 
differ io Temper from. that for which 
theſe Rules ſerve, ought to frame 
Rules te himſelf, by obſerving the 
Changes that follow the Glaſs's Riſing 
and Falling, the Change of the Wind, 
and theScuthing of theMoon, Note, 


NS SD COW Mike "cap 


eo IS. bn, a Ges Rn rh ii? 4 i 


gg. rw MP TAME IF De. 
7 


CC OR 
—_—_ Wo 
— O04 
DR 


Hz 
h mT —— oy 
__— os 4 o_ — 
ey a errno opt men genes  <_—_—_— 


< (8 ) 
and oil their Feathers more than uſua!, 
*tis a Sign of Rain. | 

If Toads are, in the Evening, found 
leaping in the Paths or High Ways, or 
if the great black Houſcleſs Snails are 
found creeping abour more than uſual, 
it foreſhews Rain. 

An unuſual Circle cf Light about the 
Moon or Stars, when no Miſt or Fog ap- 
pears below, isa Sign of Rain ſoon to 
tollow, 

If the Sun, at her firft riſing, or 
_ Time after, ſhine wateriſh, 'that 

» paler than ordinary, *risa Sign of 'a 
6. Day, eſpecially it the Air be foon' 
after oblcured with thick-Clouds. 

IF, in the Summer, in a fair clear 
Day, you perceive the Clouds to gather 
of a fuddain on all Sides, and appear 
black and curled, then prepare your 
ſelf for Storms of Rain and Thunder 
ſoon aiter. 

Hoggs crying in an unuſual manner, 
and runting unquietly up and down, 
with Litter 1n their Mouths, foreſhews 
Rain an1 Storms at Hand, 

If Crows cry, much in.the Evening, 
'v1s a Sign of Rain the gext Day. 

Any 


(87) 
Any of theſe, or the like Signs, hap- 
pening in the Summer time, ' will, if the 
Baroſcope concur, help you to make the 
more certain Gueſs at what Weather 
will after enſue, eſpecially if the Glaſs 
be at Changeable and Uncertain, for then, 
by theſe you may the better gueſs at 
what Weather will follow. Some par- 
ticular Places have alſo Signs of Rain 
and fair Weather, which others have 
not, which obſerved, together with the 
Glaſs, may make your Gueſs more 
certain than they can otherwiſe be ; 
' the Nature of Countries alfſd differ, for 
whereas in England, eſpecially near ' 
London and the Southern. Parts, a South 
Wind always brings moſt Rain, and a 
Narth or-Eaſt Wind dry Weather; on 
the contrary, at Edenburgh it Scotland 
a South Wind brings. the faireſt Wea- 
ther, anda North or North Eaſt the 
greateſt Wet ; theſe things conlidered, 
every Man that lives:in Countries which 
differ in Temper from. that for which 
theſe Rules ſerve, ought to frame 
Rules te himſelf, by obſerving the 
Changes that follow the Glaſs Riſing 
and Falling, the Change of the Wind, 
and theScuthing of theMoon, Note, 
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. Note, If the latter End of February 
and the Beginning of March be conſtant- 
ly Dry, it betokens a very Dry Summer. 
Alſo a hard Froſty and Snowy Winer 
makes the Year following to be very 
Pleatiful and Healthy, but a Warm and 
Moiſt Winter makes the Summer after to 
be very ſickly. 


Some Ules of the 
Spirit Weather - Glaſs. 
s 2 H E ſuddain Riſing of the Spi- 


rit in the Day, in Summer, fore- 

ſhews an immediate Approach 
ef Thunder and Storms of Rain, and 
in Winter Snow. 

If it riſes much in the Day and falls 
but little in the Night, then expe, the 
Day following, exceſſive Heat, if not 
Thunder and Storms. | 


If 


CF 

If it riſes never fo little in the Night- 
time, expeCt next Day either Rain” or 
Snow, as the Seaſon is. | 

It it riſes no more in the Day than it 
falls in the Night, "tis a Token thar 
the Air is Temperate, as to the Hear 
and Cold. | 

If it falls in the Day-time, and the 
Weather be fair, expeCt a Froſt the next 
Night. Thelike happens alſo generally 
when the Liquor is very low. 

The more it riſes or falls at any Time 
the more remarkable will that Change 
of Weather be which follows. 

All the other Uſes of ir are only to 
ſhew the preſent Temper of the Air, as + 
to Heat and Cold, arid farther than this 
my Experience has not as yet led me, 
neither by Enquiry do I find any other 
uſeful Obſervations made on them. 

I ſhall only add, That theſe Glaſſes 
mighr'be made as ſtrong as the Tube of 
a Quick-filver Weather glaſs, provided 
the Ball be proportionable to the Bore 
only. It may be, if the Glaſs were 
thicker, they would not move ſo nicely ; 
but this would not ſignify much, becauſe 
lictle Judgment can be made from ſmall 
ard little Alterations, Juſt 
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Of when the laft Sheet was ready to 
be printed off, that which follows 
was communicated to me by Mr Wazſoz, 
thePerſon before-mentioned in this Work, 
which in reſpeCt of its Nature, being not 
' only plain and uſeful, but alſo free from 
f ! all Objections thar Tables may be liable 
[Mi to, I have thought fit to add it here- 
unto, upon his Recommendation, and 
in the Words penn'd by himſelf. 


SIR. | 

Rather communicate this to you, becauſe 

many Gentlemen have the Convenience 
of Places fit for this way of Obſervation, 
which I take to be the moſt exai# Way yet 
found to adjuſt a Pendulum Clock well, If _ 
you think it may be ſerviceable to thoſe that 
are the moſt exatt and curious in T ime-keep- 
ing, you may do well to inſert it in that 1a- 
bortous and curious Tratt of the Equation 
of Natural Days, that you are now pub- 
liſbivg. T am, 


COSI 
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Your real Friend 
and humble Servant, 


S. W. 
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The Way of finding how much a Pendulum 
Clock has gained or loſt in « Day, 
Week or a Momth, to the nicity of Two 


or 'T hree Seconds, &Cc. 
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* . FT \aAkea Piece of thin Braſs, and file there- 


in a Slit or Notch, about half a quar- 
ter of an Inch deep, but ſomewhat wider at 
the Top than at the Bottom, as thus (bd, 
knock the End of it into ſome Poſt in your 
Back-ſide,' or elſe in ſome Window, that ye 
think convenient 3 then look through the 
Notch at any Star of the firſt or ſecond Mag- 
nitude, and wait till the Star comes to the 
Edge of any Chimney, or the Side” of any 
Houſe, and you will ſee the /Star vaniſh in a 
Moment ; then mark what your Clock is at 


whea 


—£ 


Obſervation z therefore ſeeing the Clock of 
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when the Star vaniſhes: Then at any other 
Night afterwards ( as the next Night, or a 
Week or a Month atrerwards) walt for the 
ſame Star agaia till it vaniſh behind the Chim- 
ney or Houſe, as before, and then obſerve 
whit your Clock is at, then your Clock ſhould 
ſhew the ſecond Time of vaniſhing ſo* much 
ſooner than the firſt, as this Table ſhews ; 


now the farther off the Chimney + .or Wall is * 


the more exa&t will the. Obſervation.be. Let 
the Diſtance be ['Ten Yards at lexſty let the 
Obſervation be made in any part;of the Egft, 
South or Weſt, but little towards the Norgh 
Pole, becauſe the Polar Stars are not ſo fit for 
this Purpoſe. .. : 
EE EAMP LE | 
Suppoſe a Star vaniſhes this Night; at Nine 
Hours, Three Minutes and Four Seconds; by 
my Clock, and Eight Nights after 1' obſer 
it again, and ir then vaniſhes at, Eight, mn 


-Thirty four Minates and Forty two Seconds ; 
by my Clock, agaiolt Eight- "Nights, ' in the 


Table, L find Thirty one Minutes Twenty ſe- 
ven Seconds ; that is, fo'much ſooner ſhould 
theStar vaniſtat the ſecond Obſervation than 
it did at. the firlb; " therefore ſubſtraQing 3 .1 
27 from the firſt Obſervation 'vh. 34". 
there's left .$h. 31 39”, \the-true Time that 
the Clock ſhould! have been at in the ſecon 


then at $h24' 32, it has gained 2' 53 
PF. I''N }Þ 8. 55 
ng 


te 
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